Abstract 

A guide to the use of natural scientific preserves, Research Natural 
Areas, on Federal lands in Oregon and Washington. Detailed descriptions 
of physical and biological features, maps, and photographs are provided 
for each of the 45 tracts presently reserved. Indices to Research Natural 
Areas by vegetation type and plant and mammalian species are included. 

Keywords: Research Natural Areas, scientific reserves, natural eco- 
systems, Oregon, Washington. 
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Since 1927 Federal land management 
agencies have been actively developing a sys- 
tem of Research Natural Areas on federally 
owned lands. On these areas, plant com- 
munities and other natural features are pre- 
served for scientific and educational purposes. 
This natural area system offers biologists and 
other natural scientists unique opportunities 
to study biota, environments, and ecological 
processes in unmodified conditions with a 
minimum of interference to their work. 

In the Pacific Northwest there are 48 of 
these Research Natural Areas covering about 
49,000 ha. (115,000 acres) 1 , each administered 
by one of five cooperating agencies: Forest 
Service in the U.S. Department of Agricul- 
ture; Bureau of Land Management, Bureau 
of Sport Fisheries and Wildlife, and the 
National Park Service in the U.S. Department 
of Interior; and the Atomic Energy Com- 
mission. The physical, biological, and his- 
torical features of these 48 areas are the sub- 
jects of this guidebook. Regulations covering 
their protection and scientific and educational 
use are also outlined. Our purpose is to make 
these areas and their research potential known 
to the scientific community and thereby stimu- 
late their use for research. We also hope to 
make the scope and purposes of the Federal 
Research Natural Areas better known. 

The guidebook is divided into two major 
sections. Part I concerns the purposes of 
Research Natural Areas, agency guidelines 
for management and protection, and the obli- 
gations and opportunities for scientist users. 
Part II provides individual descriptions for 
each of the established Research Natural 



Areas in Oregon and Washington. 2 Various 
indices to the Research Natural Areas and 
examples of Federal agency regulations con- 
cerning them are provided in appendices. 



PART I. MANAGEMENT 
AND USE OF FEDERAL 
RESEARCH NATURAL 
AREAS 

Research Natural Area is a classification 
utilized by the Federal land management 
agencies to designate lands on which various 
natural features are preserved in an undis- 
turbed state solely for research and educa- 
tional purposes. The specificity of this desig- 
nation and the regulations controlling the 
use of Research Natural Areas set them apart 
from other land classifications having recre- 
ational, wilderness, and similar orientations 
which, although they may incorporate preser- 
vation of natural features of scientific interest, 
do not have this as their exclusive focus. 

In the United States many agencies, pri- 
marily in the Departments of Agriculture 
and Interior, are cooperating in development 
of an adequate nationwide system of these 
scientific reserves. A recent directory indi- 
cates the extent of these activities. 1 ' 5 



1 A single tract, the Rattlesnake Hills Research 
Natural Area of the Atomic Energy Commission, 
comprises about 33,000 ha. or 75,000 acres of this 
total. The remaining 47 areas cover about 16,000 ha. 
or 40,000 acres. 



2 Descriptions of the three most recently estab- 
lished areas, Bagby, Lost Forest, and Wheeler Creek 
Research Natural Areas, will be issued as supple- 
ments. They have been included in the various 
tables and indices, however. 

''Federal Committee on Research Natural Areas. 
A directory of Research Natural Areas on Federal 
lands of the United States of America. Washington, 
D.C., Superintendent of Documents, 129 p., 1968. 



Purposes of Research 
Natural Areas 

Research Natural Areas are tracts where 
natural processes are allowed to dominate 
and where some natural feature(s) is pre- 
served for research and education. The main 
reasons for preserving these tracts can be 
summarized as follows: 

1. To provide baseline areas against which 
the effects of human activities in similar 
environments can be measured ; 

2. To provide sites for study of natural 
processes in undisturbed ecosystems ; and 

3. To provide gene pool preserves for plant 
and animal species, particularly of rare 
and endangered types. 

A more detailed discussion on the kinds and 
importance of research possible in Research 
Natural Areas is found in Franklin and 
Trappe. 4 

Many kinds of natural features, biological 
and physical, are protected within Research 
Natural Areas. As originally conceived by 
scientists in the Forest Service, Society of 
American Foresters, and Ecological Society 
of America, natural areas were tracts of land 
set aside to preserve examples of important 
plant communities, i.e., major forest and 
range types. The concept has been rapidly 
expanded in recent years to incorporate unique 
communities and community mosaics, aquatic 
as well as terrestrial. Physical features such 
as unique geological formations or type lo- 
calities for certain kinds of soils are also 
eligible for Research Natural Area designa- 
tion. This inclusive concept of features suit- 
able for recognition 5 requires only that the 
natural feature be primarily of scientific and 
educational value and that the restrictive 
Research Natural Area designation is neces- 
sary or desirable for its protection. However, 
all of the existing tracts in the Pacific North- 
west have been set aside with plant com- 
munities as the focal point of interest and 



4 Jerry F. Franklin and James M. Trappe. Natural 
areas: needs, concepts, and criteria. J. For. 66: 
456-461, illus., 1968. 

5 See footnote 3. 



fauna and physical features protected only 
coincidentally. 

Management of 
Research Natural Areas 

All involved agencies have developed simi- 
lar sets of regulations to insure that pro- 
tection of the scientific and educational values 
of Research Natural Area tracts dominates 
their management and use. The Federal Com- 
mittee on Research Natural Areas is presently 
attempting to develop a standard set of regu- 
lations. We base the following discussion on 
U.S. Forest Service regulations, which are 
reproduced in Appendix I ; the other agencies 
have similar if not identical policies. 

The guiding principle is to prevent un- 
natural encroachments, activities which di- 
rectly or indirectly modify ecological pro- 
cesses on the area. Logging activities includ- 
ing salvage of dead or diseased trees are 
prohibited. Uncontrolled grazing by domestic 
livestock is not allowed, and while controlled 
grazing is still practiced on a few Forest 
Service and Bureau of Land Management 
areas, it will ultimately be continued only 
where it is used as a manipulative treatment 
for maintenance of some natural feature(s) 
of interest. Physical improvements such as 
roads, trails, fences, and buildings are gener- 
ally not allowed except those considered 
essential to proper research or educational 
use of the area. Wildfires are extinguished as 
quickly as possible, but no postfire activities 
such as fire hazard reduction or reforestation 
are allowed. Similarly, insect or disease con- 
trol programs are not carried out except 
where the infestation threatens adjacent for- 
est or will drastically alter natural ecological 
processes within the tract. 

Public uses which might contribute to sig- 
nificant modification of Research Natural 
Areas are generally discouraged, and some 
agencies provide expressly for prohibition of 
such use if serious impairment of scientific 
or educational values is threatened. This 
includes such activities as picnicking, camp- 
ing, and gathering plants, nuts, and berries. 



Hunting, fishing, and trapping of fur-bearing 
animals is typically permitted subject only 
to State regulations except on lands within 
National Parks. More stringent controls over 
animal removal will certainly be developed 
as faunal aspects of Research Natural Areas 
receive attention more comparable to that 
afforded the botanical aspects. None of the 
agencies have purposely encouraged public 
use of Research Natural Areas through pub- 
licity and recreational developments. How- 
ever, some peripheral nature trails and inter- 
pretive signs have been proposed or estab- 
lished, and more can be expected in the future 
as part of intensified management plans to 
control public use and protect these increas- 
ingly conspicuous undisturbed landscapes. 

All agencies provide for management prac- 
tices necessary to preserve some representa- 
tion of the plant community for which the 
Research Natural Area was originally created. 
Such treatments might include controlled 
burning to preserve a serai, fire type or con- 
trolled removal of excess animal populations. 
In fact, no such treatments have been applied 
to Research Natural Areas in the Pacific 
Northwest. Controlled burning to preserve 
portions of a prairie tract is the only signifi- 
cant treatment contemplated in the near 
future. Management practices of this type 
are to be applied only where they provide a 
closer approximation of the vegetation and 
governing processes than would otherwise 
be possible. Furthermore, suitability of the 
techniques must be determined by research 
and testing prior to their application, and a 
portion of the tract is to be kept as an un- 
treated control. 

Use of Research Natural 

Areas for Scientific 

Purposes 

Federal Research Natural Areas provide a 
uniquely valuable system of field sites for 
research and education in the natural sciences. 
Here are publicly owned and protected exam- 
ples of undisturbed ecosystems made available 



to the scientist. He can conduct his research 
with minimal interference and reasonable 
assurance that investments in long-term 
studies will not be lost to logging, land de- 
velopment, or similar activities. Valuable 
inputs from other scientific disciplines can be 
expected as other studies are conducted on 
the area and a body of knowledge on its 
natural features accumulates. 

In return, the scientist wishing to use a 
Research Natural Area has some obligations. 
He must: 

1. Obtain permission from the appropriate 
administering agency before using the 
area; 

2. Abide by the administering agency's 
regulations governing the use of the 
natural area including specific limita- 
tions on the type of research, sampling 
methods, etc., allowed; and 

3. Inform the administering agency on the 
progress of the research, published re- 
sults, and disposition of collected 
materials. 

The purposes of these limitations are simple 
to insure that the scientific and educational 
values on the tract are not impaired, to ac- 
cumulate a documented body of knowledge 
about the tract, and to avoid conflict between 
new and old studies. 



LIMITATIONS ON RESEARCH 
AND EDUCATIONAL USE 

Use of Research Natural Areas by respon- 
sible scientists and educators is encouraged; 
however, this use must be consistent with 
protection of the features for which the tract 
was set aside. The limitations on use will, 
of course, vary with the particular tract and 
the specific features of interest. Many of the 
natural areas in the Pacific Northwest are 
large, rugged, forested areas. They can toler- 
ate considerably heavier use (e.g., more soil 
pits, larger student parties) than is likely in 
the foreseeable future. Some entire Research 
Natural Areas and portions of many others 
are extremely fragile, however, and use must 
be carefully controlled and disturbances 



minimized. Bogs and some meadow com- 
munities are of this type. 

In general, educational use should be at 
the upper classman or graduate college level. 
Some care is required even within these re- 
strictions where large groups of students or 
particularly fragile natural features are in- 
volved. For example, students once made 
aware of a tract could return and seriously 
affect biological populations by their collecting. 

Research on Research Natural Areas must 
be essentially nondestructive in character. 
Felling trees for biomass or tree ring analy- 
sis is generally not allowed. Neither are 
manipulative type studies requiring exten- 
sive forest floor modification or extensive 
soil excavation. Collection of plant and animal 
specimens should be restricted to the mini- 
mum necessary for provision of vouchers 
and other research needs and in no case to 
a degree which significantly reduces species 
population levels. Of course, such collections 
must also be carried out in accordance with 
applicable State and Federal agency 
regulations. 

Within these broad guidelines, the appro- 
priate uses of Research Natural Areas are 
determined on a case-by-case basis by the 
administering agency. The procedure by 
which the scientist or educator obtains per- 
mission to use the areas is outlined in the 
following section. 

OBTAINING PERMISSION TO USE 
RESEARCH NATURAL AREAS 

A scientist wishing to use a particular 
Research Natural Area must determine the 
administering agency (since there is no single 
administering authority), contact it regarding 
the proposed use, and obtain the necessary 
permission. Each agency differs slightly in 
its requirements. 

Forest Service. Research Natural Areas 
are located within Ranger Districts which 
are themselves administrative subdivisions of 
National Forests, Normal management and 
protective activities are the responsibility of 
District Rangers and Forest Supervisors who 
direct these organizational units. However, 



scientific and educational uses made of Forest 
Service Research Natural Areas are a respon- 
sibility of the research branch of that organi- 
zation. Therefore, a scientist interested in 
using one of these tracts in Oregon and Wash- 
ington should contact the Director of the 
Pacific Northwest Forest and Range Experi- 
ment Station (P.O. Box 3141, Portland, Ore- 
gon 97208) and outline the activity he plans. 
If extensive use of one or more Forest Service 
Research Natural Areas is planned, a brief 
cooperative agreement between the scientist 
and the Forest Service may be necessary to 
protect the investigator's work and the char- 
acter of the natural areas. 

The Forest Supervisor and District Ranger 
administering the affected Research Natural 
Area will be informed of mutually agreed upon 
activities by the Experiment Station Director. 
However, a scientist should still visit the 
administering ranger station when beginning 
his studies and explain the nature, purpose, 
and duration of his activities. Permission for 
brief visits to Research Natural Areas for 
observational purposes can be obtained from 
the District Ranger. 

Bureau of Land Management. Bureau of 
Land Management Research Natural Areas 
are administered by District Offices which are 
organizational subdivisions of the State offices. 
Scientists wishing to use these Research 
Natural Areas should contact the Bureau's 
State Director. At present, all of this agency's 
tracts are located in Oregon so the responsible 
individual is the Oregon State Director (Bur- 
eau of Land Management, P.O. Box 2965, 
Portland, Oregon 97208). The manager of the 
district in which the Research Natural Area 
is located will be informed of mutually agreed 
upon activities by the State Director. Never- 
theless, a scientist should visit the administer- 
ing district office when beginning his studies 
and explain the nature, purpose, and duration 
of his activities if at all possible. Permission 
for brief observational visits to Research 
Natural Areas can be obtained from District 
Managers. 

Bureau of Sport Fisheries and Wildlife. 
The Bureau's Research Natural Areas are all 
located on National Wildlife Refuges and the 



Refuge Manager is the administering officer. 
The Bureau has established formal procedures 
for conduct of research activities on its lands. 
A scientist wishing to use one of the areas 
must contact the Refuge Manager involved 
and outline his study proposal. A written 
agreement is required. 



National Park Service. National Park 
Service Research Natural Areas are located 
within National Parks or Monuments which 
are administered by Superintendents. A sci- 
entist wishing to use one of these tracts should 
first contact the Superintendent responsible 
for the Park in which the Research Natural 
Area is located and outline his proposed re- 
search. Because of their long involvement with 
scientific and educational use of the National 
Parks and Monuments, the National Park 
Service has developed some standard pro- 
cedures covering applications for such uses. 

Eventually all research must be approved 
by the area Superintendent, Director of the 
Region, and Chief Scientist. A resources study 
proposal must be prepared by the principal 
investigators for the above administrators' 
review and approval ; area research biologists 
will assist in preparation of the proposal. 
Formal collecting permits are necessary with- 
in Research Natural Areas as well as the 
Parks in general. There may be limitations 
on research activities located on Research 
Natural Areas within designated wilderness 
areas. Prospective researchers may find use- 
ful "Administrative Policies for Natural Areas 
of the National Park System," of the National 
Park Service. 



Atomic Energy Commission. The Atomic 
Energy Commission's Rattlesnake Hills Re- 
search Natural Area is located on the Com- 
mission's Hanford Works Reservation. Re- 
search on this tract is managed by the Bat- 
telle Memorial Institute's Pacific Northwest 
Laboratories. A scientist wishing to use this 
tract should contact Dr. Burton E. Vaughn, 
Manager, Ecosystems Department, Battelle- 
Northwest, Richland, Washington 99352. 



Future Development of 

the Research Natural 

Area System 

The Pacific Northwest has a very fine series 
of Research Natural Areas, but the Federal 
agencies involved feel it is still far from 
complete. Areas are systematically being 
sought to provide needed representation of 
major forest and range communities as well 
as additional areas for rare and endangered 
species and aquatic ecosystems. An average 
of two new Research Natural Areas is being 
added each year. 

This work is a cooperative effort between 
the Forest Service, Bureau of Land Manage- 
ment, Bureau of Sport Fisheries and Wildlife, 
National Park Service, and Atomic Energy 
Commission and is carried on with the en- 
couragement of the Federal Committee on 
Research Natural Areas. The Pacific North- 
west Research Natural Area Committee is a 
focal point for much of the activity and 
initiated and coordinated preparation of this 
guidebook. This committee is chaired by the 
Director of the Pacific Northwest Forest and 
Range Experiment Station. 

Scientists are encouraged to share their 
comments and opinions on the Federal Re- 
search Natural Area program with either the 
local or national committees. Suggestions of 
community types requiring additional pro- 
tection or of areas suitable for designation 
are also desired. 

PART II. FEDERAL 
RESEARCH NATURAL 
AREAS IN OREGON 
AND WASHINGTON 



There are presently 48 established Research 
Natural Areas on Federal lands in Oregon 
and Washington (table 1) covering a wide 
range of biotic communities and geographic 
area (fig. 1). The following section of this 



guidebook provides generalized descriptions 
of each of these tracts. Each description is 
individually paged to allow easy insertion of 
descriptions of new areas or revised descrip- 
tive materials for the areas already included. 
The Research Natural Areas are presented 
in alphabetical order; table 1 provides the 
key to the pagination as well as indicating 
the principal features and administering 
agency for each tract. Indices to the natural 
areas by vegetation type, important forest 
and range species, and animals are provided 
in appendices. 

Scientists using the guidebook should rec- 
ognize that the biological and environmental 
descriptions are based on very limited in- 
formation. In most cases they are based on a 
1- or 2-day reconnaissance supplemented by 
data from the establishment report. Plant 
communities, floras, or faunas have not been 
systematically surveyed on any of the areas 
at this time; quantitative studies or extensive 
collections are also generally lacking. Cli- 
matic and geologic descriptions are based on 
the best published references covering these 
areas and generally not on onsite field studies. 
Tentative lists of mammals expected as resi- 
dents or transients have been prepared by 
Mr. Maser for most Research Natural Areas 



based upon the habitat descriptions and known 
species ranges. These lists will be revised 
and similar tabulations prepared for birds, 
reptiles, and amphibians as field data become 
available. 

We have followed a common outline in 
describing each Research Natural Area: 
capsule summary; establishment data; size; 
administering agency ; location; environmen- 
tal, biological, and historical features; history 
of research; and availability of special maps 
(geologic, topographic, etc.). Common names 
have been used for shrubs and herbs which 
are important range plants and for trees 
with the scientific name provided after the 
first usage of the common name. Other plants 
are cited by their scientific names. Common 
names are also utilized for animal species 
when they are available; otherwise scientific 
names are used. Planimetric or topographic 
maps of each tract, and occasionally special 
maps showing the distribution of geology, 
soil, or vegetation, are included. For a general 
planimetric map of the Research Natural 
Area and surrounding lands, scientists should 
obtain a regular map of the Forest, Park, 
management district, or wildlife refuge in 
which it is located from the administering 
office. 



Table 1. Established Research Natural Areas on Federal Lands in 
Oregon and Washington 



Page 

code Name 

AC Abbott Creek 

AS Ashland 



BA 2 Bagby 

BB Baird Basin 

BJ Bluejay 

BP Brewer Spruce 

BR Bull Run 

BU Butter Creek 



CC Canyon Creek 

CF Cedar Flats 



CH Cherry Creek 

CO Coquille River Falls 

DP Diamond Point 

GL Gold Lake Bog 

GM Goodlow Mountain 

HA Hades Creek 

HI Higley Creek 

HR Horse Ridge 

JC Jackson Creek 

LA Lake Twentytwo 

LC Long Creek 

LF 2 Lost Forest 



MA Maple Knoll 

ME Meeks Table 

MI Metolius 

ML Mill Creek 



MY Myrtle Island 

NC Neskowin Crest 



Principal features 

Sierran-type mixed conifer forest 
"Pacific" ponderosa pine, pure 
and mixed with Douglas-fir 
Douglas-fir-western hemlock forests 
Interior ponderosa pine, larch, and 
Douglas-fir 

Ponderosa and lodgepole pine on 
coarse pumice 

Brewer spruce with many other 
conifers 

Noble and Pacific silver firs and 
western hemlock 

Subalpine mosaic of forest, meadow, 
and shrub communities with lakes 
and ponds 

Interior ponderosa pine forest 
Western redcedar and associated 
swamps and marshes and Douglas- 
fir forest 

Coast Ranges Douglas-fir forest 
Port-Orford-cedar stands 
Sitka spruce-western hemlock forest 
Subalpine bog communities and flora 
Interior ponderosa pine forest 
Low elevation Pacific silver fir- 
western hemlock forests 
Western hemlock forests 
Western juniper savanna 
Douglas-fir forest 

Western redcedar-western hemlock 
forests and subalpine lake 
Western hemlock forests 
Isolated ponderosa pine stands and 
sand dunes within a low-rainfall, 
shrub-steppe region in central 
Oregon 

Bigleaf maple stands 
Interior pondei'osa pine forests 
on isolated butte 
Interior ponderosa pine forests 
Mosaic of interior mixed conifer 
and Oregon white oak forest and 
grass and shrub steppe 
California laurel stands 
Sitka spruce-western hemlock 
forests 



Adminis- 






tering 


Area 


agency 1 


Ha. 


Acres 


FS 


1,077 


2,660 


FS 


570 


1,408 


FS 


227 


560 


BSFW 


65 


160 


FS 


85 


210 


BLM 


85 


210 


FS 


146 


361 


NPS 


809 


2,000 


FS 


284 


700 


FS 


275 


680 


BLM 


239 


590 


FS 


202 


500 


BSFW 


36 


88 


FS 


188 


463 


FS 


510 


1,260 


NPS 


227 


560 


NPS 


194 


480 


BLM 


240 


600 


NPS 


65 


160 


FS 


320 


790 


FS 


259 


640 


BLM 


3,626 


8,960 


BSFW 


40 


100 


FS 


27 


68 


FS 


581 


1,440 


FS 


330 


815 


BLM 


11 


28 



FS 



278 



1 AEG = Atomic Energy Commission, BLM = 
Bureau of Land Management, BSFW = Bureau of 
Sport Fisheries and Wildlife (National Wildlife 
Refuges), FS' = Forest Service, and NPS = National 
Park Service. 

2 Not in the 1972 edition. To be added. 



NF North Fork Nooksack 

OD Ochoco Divide 

OR Olallie Ridge 



PB 
PE 


Pataha Bunchgrass 
Persia M. Robinson 


PI 
PN 


Pigeon Butte 
Pine Creek 


PO 


Port Orford Cedar 


PR 


Pringle Falls 


QU 


Quinault 


RC 


Rainbow Creek 


RH 
SR 
TP 


Rattlesnake Hills 
Sister Rocks 
Turnbull Pine 


TW 


Twin Creek 


WH 2 


Wheeler Creek 


WM 


Wildcat Mountain 



WP Willamette Floodplain 

WR Wind River 

WW Wolf Creek 



Douglas-fir and western hemlock 

forests FS 605 1,495 

Ponderosa pine-Douglas-fir and 
grand fir-western larch -Douglas-fir 

forests FS 777 1,920 

Subalpine mountain meadows with 
rich flora and mixed conifer forests FS 

Bluebunch wheatgrass stands FS 

Douglas-fir and ponderosa pine 
forests FS 

Oregon white oak stands BSFW 

Interior ponderosa pine and 

grasslands BSFW 

Port-Orford-cedar and Douglas- 
fir forests FS 
Lodgepole and ponderosa pine 
forests on coarse pumice FS 
Western hemlock-Sitka spruce 
forests FS 
Interior mixed conifer forest with 
abundant western white pine FS 
Dry Columbia Basin shrub steppe AEC 
Pacific silver fir forests FS 
Interior ponderosa pine stands, 

grasslands, and ponds BSFW 81 200 

Sitka spruce stands of "rain forest" 

type NPS 40 100 

Redwood-Douglas-fir forests near 

the northern limits of redwood FS 135 334 

Noble fir, Pacific silver fir, and 
mountain hemlock forests associated 

with meadow and shrub communities FS 405 1,000 

Willamette Valley bottomland 

grass and Oregon ash communities BSFW 97 239 

Douglas-fir-western hemlock forests FS 478 1,180 

Bitterbrush and bunchgrass 
communities FS 61 150 



292 
21 


720 
51 


118 
28 


540 
70 


65 


160 


454 


1,122 


470 


1,160 


594 


1,468 


170 
33,350 

87 


420 
75,000 
215 




Figure 1. Geographic distribution of established Federal Research Natural Areas in Oregon and 
Washington (see table 1 to relate letter code to specific Research Natural Area). 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



ABBOTT CREEK 

RESEARCH NATURAL 

AREA 1 

Southwestern Oregon mixed conifer 
forest with especially fine examples 
of sugar pine occupying a large 
(1,077 ha.) mountain stream drain- 
age. 

Abbott Creek Research Natural Area was 
established on November 18, 1946, to exemplify 
the Sierra-type mixed conifer forests found in 
southwestern Oregon. The tract was specifi- 
cally selected because of the excellent repre- 
sentation of sugar pine (Pinus lamb er liana) 
in many of the stands. The 1,077-ha. (2,660- 
acre) natural area is located in Douglas and 
Jackson Counties, Oregon, and is administered 
by the Prospect Ranger District (Prospect, 
Oregon), Rogue River National Forest. It 
occupies portions of sections 23, 24, 25, 26, and 
36, R. 2 E., T. 30 S., and of sections 19, 30, 
and 31, R. 3 E., T. 30 S., Willamette meridian. 
The majority of the boundaries follow physio- 
graphic features (fig. AC-1): the dividing 
ridge between the Rogue and Umpqua Rivers 
on the north, the Golden Stairs trail, which 
essentially follows a ridgetop on the east, and 
the main and west branches of Abbott Creek 
along much of the west edge. The natural 
area is located at 42 56' N. latitude and 
12231'W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is approached via Oregon 
State Highway 26. Personnel at Prospect 

1 Description prepared by Dr. Jerry F. Franklin, 
U.S. Department of Agriculture, Forest Service, 
Pacific Northwest Forest and Range Experiment 
Station, Forestry Sciences Laboratory, Corvallis, 
Oregon. 



Ranger Station can provide directions through 
the network of graveled forest roads which 
lead from the highway to the southwestern 
corner (Forest Road 3047) and eastern edge 
(Forest Road 3016) of the tract (fig. AC-1). 
Unimproved dirt roads also lead to Abbott 
Butte Lookout at the northwestern corner 
(Forest Road 2923) and along the west side 
of the main branch of Abbott Creek; the 
latter road is drivable for only a short distance. 
The unmaintained Golden Stairs trail forms 
the western boundary. 

Cross-country foot travel provides the only 
access within the natural area; there are no 
trails or roads inside the boundaries. Because 
of its large size and rugged character such 
travel is time consuming and often difficult 
and hazardous. 

Commercial accommodations are available 
at Prospect and Union Creek located approxi- 
mately 16 to 24 km. (10 to 15 miles) from the 
natural area. There are also numerous im- 
proved forest campgrounds in the vicinity. 

ENVIRONMENT 

The Abbott Creek Research Natural Area 
is a relatively large mountainous tract which 
occupies the entire drainage of the main branch 
of Abbott Creek as well as portions of tribu- 
tary drainages (fig. AC-1). Topography is 
generally rugged with moderate to steep 
slopes and numerous rock outcrops and es- 
carpments. Small benches along Abbott 
Creek and more extensive benchy areas below 
the summit peak of Abbott Butte provide the 
only gentle relief. Elevations range from 
about 1,000 m. (3,300 ft.) to 1,869 m. (6,131 
ft.) at Abbott Butte Lookout. 

The natural area is located in the geologi- 
cally older western Cascades and is composed 
entirely of volcanic materials. Bedrock at 
higher elevations is composed of middle and 
upper Miocene andesite flows, probably be- 
longing to the Sardine formation (Peck 1961). 
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At lower elevations, Oligocene and lower 
Miocene pyroclastic rocks occur and may 
include tuffs, breccias, and conglomerates. 
The summit area of Abbott Butte itself is 
mapped as basalt of Pliocene or Pleistocene 
age. Finally, some Eocene to Pliocene felsic 
intrusive rocks may occur along the west 
boundary. 

The natural area is subject to a modified 
maritime climate with cool, wet winters and 
warm, dry summers. There are strong ele- 
vational gradients in temperature, snowfall, 
and snowpack accumulation. Lower part of 
the tract is typical of midelevational, montane 
forest environments in the southern Oregon 
Cascades while highest elevations are sub- 
alpine in character. Climatic data from the 
Prospect Weather Station located 19 km. 
(12 miles) southeast of the natural area are 
as follows (U.S. Weather Bureau 1965): 

Mean annual temperature 9.9C.(49.9F.) 

Mean January temperature .... 1.9C.(35.4F.) 

Mean July temperature 19.0 C. (66.2 F.) 

Mean January minimum 

temperature 3.3C.(26.1F.) 

Mean July maximum 

temperature 30.0C.(86.1F.) 

Average annual precipitation . . 1,059 mm. (41.69 in.) 
June through August 

precipitation 62 mm. (2.43 in.) 

Average annual snowfall 161.5 cm. (63. 6 in.) 

Conditions are wetter and cooler on the 
natural area, even at lower elevations within 
it. Isohyetal maps suggest annual precipita- 
tion varies from 1,575 to 1,725 mm. (62 to 
68 in.) on the natural area (Oregon State 
Water Resources Board 1959). 

Soils in the area have not been mapped or 
described. Great soil groups present include 
the Lithosol, Brown Podzol, and Alluvial 
groups and possibly the Western Brown 
Forest "and Gray-Brown Podzol great soil 
groups. 

BIOTA 

Approximately 832 ha. (2,055 acres) of the 
natural area are forested and 245 ha. (605 
acres) are occupied by nonforested com- 
munities. In the absence of a detailed type 
map it is probably best to categorize all of 



the forested acreage as SAF forest cover 
type 243, Ponderosa Pine-Sugar Pine-Doug- 
las-Fir (Society of American Foresters 1954). 
Although the broadly defined type definition 
makes this possible, it scarcely does justice 
to the diversity of forest conditions present 
on the tract; individual stands are present 
which fit SAF cover types 211, White Fir; 
229, Pacific Douglas-Fir; and 207, Red Fir. 
Kuchler (1964) types represented include 5, 
Mixed Conifer Forest; 7, Red Fir Forest; 
12, Douglas Fir Forest; and 33, Chaparral. 
The bulk of the natural area lies within the 
Mixed Conifer Zone of Franklin and Dyrness 
(1969) although elements of the Abies con- 
color and Abies magnified shastensis Zones 
are also present at higher elevations. 

Major tree species in approximate order of 
importance are: Douglas-fir (Pseudotsuga 
menziesii), sugar pine, white fir (Abies con- 
color), incense-cedar (Libocedrus decurrens], 
Shasta red fir (Abies magnified var. shas- 
tensis'), western hemlock ( Tuuga heterophylld), 
mountain hemlock (Tnuga mertetifiiana), 
western white pine (Pi/w.s mo-nticola'), and 
ponderosa pine (Phrux po)iderona). The first 
four are found over almost the entire area. 
White fir does tend to increase in dominance 
in stands at higher elevations (especially 
above 1,450 to 1,600 m. or 4,750 to 5,250 ft.) 
and in stream terraces. Shasta red fir and 
mountain hemlock are generally confined to 
elevations over 1,600 m. (5,250 ft.). Western 
hemlock occurs mainly on terraces next to 
Abbott Creek which is also where western 
white pine are most common. Ponderosa pine 
is typical of the warmest, driest habitats such 
as steep southerly slopes at lower elevations. 
Minor tree species present include subalpine 
fir (Ab-icH laxiocarpu), bigleaf maple (Acer 
macropkyllum), golden chinkapin (Caxta'nop- 
,si.s chryxophylla), Oregon white oak (Quercus 
garryana), and Pacific yew (Taxu.x brevifolia). 

White fir appears to be the major climax 
tree species in most of the forest stands. 
Seedlings and saplings of this species are 
typically more common than reproduction of 
Douglas-fir or incense-cedar under closed 
forest canopies. However, most of the stands 
are in relatively long-lasting serai stages 



AC-2 



many decades, or perhaps several centuries, 
away from climax condition even in the ab- 
sence of wildfire or other disturbances. Severe 
environmental conditions on many sites retard 
successional processes, and there are numer- 
ous small openings which allow less shade- 
tolerant species, such as Douglas-fir, incense- 
cedar, and sugar pine, to reproduce (fig. AC-2). 

The composition of all layers of the forest 
communities varies markedly with moisture 
and temperature gradients, which are rough- 
ly correlated with soil-land form and elevation, 
respectively, and with stand history. Mature 
forests on mid and lower slopes are dominated 
by a mixed overstory of Douglas-fir, incense- 
cedar, sugar pine, and white fir. Common 
understory species include Corylus cornuta 
var. californica, Pachistimamyrsinites, golden 
chinkapin, Rosa gymnocarpa, and Vaccinium 
membranaceum in the shrub layer and Chima- 
phila umbellata, Achlys triphylla, Berberis 
nervosa, Pyrola picta, Iris chrysophylla, 
Trientalis latifolia, and Carex sp. in the herb 
layer. There are many variations on this 
basic theme, however. For example, incense- 
cedar and Douglas-fir increase in relative 
importance and ponderosa pine and a variety 
of hardy intolerant shrubs and herbs, includ- 
ing many typical of the nonforest communities 
discussed below, make their appearance in 
drier phases of this community. 

Stands on stream terraces typically have 
more white fir and less incense-cedar in the 
overstory. Douglas-fir remains a major domi- 
nant. Several species are found solely or in 
greatest abundance in these terrace com- 
munities: western hemlock and western white 
pine in the tree layer; Pacific yew, vine maple 
(Acer circinatum), and Pacific dogwood 
(Cornus nuttallii) in the shrub layer; and 
Asai~um caudatum, Trillium ovatum, Dis- 
poi^um hookeri, Clintonia uniflora, Viola 
glabella, Linnaea borealis, Calypso bulbosa, 
Anemone deltoidea, Rubus nivalis, and Viola 
sempervirens in the herb layer. These species 
sharply distinguish the terrace communities 
from those found on more xeric habitats. 

Higher elevation forest stands include some 
dominated by white fir with relatively lush 
understories of forbs or weeds. Typical under- 



story plants are Ribes viscosissimum, 
Mertensia paniculata, Smilacina sessilifolia, 
and a variety of other broad-leaved herbs and 
several grasses. Small stands dominated by 
Shasta red fir, either pure or in mixture with 
white fir or mountain hemlock, are also 
present. These characteristically have sparse 
understories. 

The nonforested communities are also highly 
variable in character including several rock 
outcrop types and subalpine mosaics of 
relatively lush herbaceous stands and tree 
and shrub patches. Communities on rock 
outcrops and scree slopes reflect the extremely 
xeric habitat (fig. AC-2). Typical plant species 
include Ceanothus prostratus, Arctostaphylos 
nevadensis, Senecio integerrimus var. exalta- 
tus, Pellaea sp., Cheilanthes gracillima, Cys- 
toptens fragilis, Stipa columbiana, Collomia 
heterophylla, Cynoglossum grande, Delphin- 
ium spp., Ribes cereum, Marah oreganus, 
and Epilobium minutum. On some non- 
forested sites, as well as in open forest stands, 
there are larger evergreen shrubs such as 
Arctostaphylos patula, Ceanothus velutinus, 
and Gar^afremonti. 

The meadows at high elevations are domin- 
ated by herbaceous species such as Veratmm 
viride, Pteridium aquilinum, and various 
grasses and sedges. Small perennial herbs 
such as Erythronium grandiflorum and Clay- 
tonia lanceolata are also common. Intermixed 
with the herbaceous stands are large Sorbus 
bushes and individuals and groups of young 
trees incense-cedar, white fir, and Shasta 
red fir. There has been extensive meadow 
invasion by tree species during the last 
century. 

Mammals believed to utilize the natural 
area as residents or transients are listed in 
Table AC-1. Reptiles and amphibians present 
probably include spiny lizards (Sceloporux 
spp.), striped skinks (Eumeces spp.), garter 
snakes (Thamnophis spp.), frogs (Rana spp.), 
and toads (Hyla spp.). A great variety of 
resident and transient birds utilize the tract 
including grouse (Phasianidae), hawks (Ac- 
cipitridae), jays (Corridae), owls (Columbi- 
dae), woodpeckers (Picidae), nuthatches (Sitta 
spp.), wrens (Troglodytidae), and sparrows 
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HISTORY OF DISTURBANCE 

The moat important human disturbances 
to the natural area have resulted from grazing 
and logging; fortunately the tract is large 
80 the overall impact has not been significant. 
It is estimated that approximately 12 to 16 
ha. (30 to 40 acres) of the natural area has 
been unintentionally clearcut due to inadequ- 
ate attention to the area's boundaries; this 
involves a clearcut north of the west branch 
of Abbott ('reek in sections 25 and 26 and the 
wi'Htfrn third of another in section 30. Partial 
cutting has also taken place along the west 
edge of thi* tract in sections 30 and 31 and 
saivujft 1 logging in a small area just inside 
the boundary in section 19. Trees were marked 
for Kalvago cutting within the natural area 
along the west branch of Abbott Creek but 
were never cut; however, there is evidence 
of an earlier light cutting in the same area. 

Drifting cuttle have grazed the meadows 
and open forests at. higher elevations for 
many years and still do so every summer. The 
graxing appears to have? significantly altered 
the composition of meadows and of the under- 
story in some forest stands. 

A lookout station has been maintained for 
many years on top of Abbott Butte but has 
had no significant impact on the area. The 
only other human use of the tract is by hikers, 
hunters, and tourists. This is confined to the 
edges and has had no influence on natural 
processes. 

Wildfire has undoubtedly been a major 
influence in creating the present community 
mosaic. Young stands, brushfields, and fire 
scars provide abundant evidence for periodic 
wildfires prior to initiation of fire control 



programs about 1910. None are known to have 
occurred in recent years. 

RESEARCH 

A study of the plant communities and 
species with emphasis on classification and 
environmental relationships is presently 
underway. 2 It has also been used as a sampling 
site in taxonomic studies of variation in the 
noble - California red fir species complex. 3 

The tract provides innumerable oppor- 
tunities for research on southwestern Oregon 
mixed-conifer forests because of its size and 
the diversity of stand conditions and environ- 
ments present. These could include studies of 
hydrologic and nutrient cycling in an es- 
sentially virgin drainage; life histories of all 
but the largest animals; and variations in 
composition, productivity, and successional 
development of plant communities. It is an 
excellent location for studies of sugar pine 
growing under near-optimum conditions as 
well as for ecological studies of many other 
tree species. The unintentional clearcuts also 
provide opportunities to study secondary 
succession. 

MAPS AND AERIAL 

PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Abbott Butte, 
Oregon quadrangle, scale 1:62,500 issued by 
the U.S. Geological Survey in 1944; and 
geology Geologic Map of Oregon West of 
the 12lKt Meridian, scale 1:500,000 (Peck 
1961). Either the District Ranger (Prospect 
Ranger District) or Forest Supervisor (Rogue 
River National Forest, Medford, Oregon) can 
provide details on the most recent aerial 
photo coverage of the area. 



-Research by Mr. R. Mitchell, Department of 
General Science, Oregon State University, Corvallis. 

;f Research by Dr. J. F. Franklin, U.S. Forest 
Service, Forestry Sciences Laboratory, Corvallis, 
Oregon. 
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Table AC-1. Tentative list of mammals for Abbott Creek Research Natural Area 



Order 
Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Neurotrichus gibbsi 
Scapanus towns endi 
Sorex bendirii 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Antrozous pallidus 
Eptesieus fiiscus 
Lasionycteris noctivagans 
Lasiums borealis 
Lasiurus cinereus 
My otis calif omicus 
My otis evotis 
Myotis lucifagus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus towns endi 
Lepus americamis 
Ochotona princeps 
Aplodontia mfa 
Arborimus longicaudus 
Clethrionomys californicus 
Erethizon dorsatum 
Eutamias amoenus 
Eutamias towns endi 
Glaucomys sabrinus 
Microtus longicaudus 
MicrotiLs oregoni 
Microtus nchardsoni 
Microtus townsendi 
Ncotoma cinerca 
Pcromyscus manieulatus 
Phenacomys intermedius 
Spo~mophilus lateralis 
Tamiasciurus douglasi 
Thomomys mazama 
Zapus trinotatuK 
Cams latrans 
Cants lupus 
Felis concolor 
Gulo luscns 
Lynx nifus 
Maries americana 
Maries pcnnanti 
Mustela enninea 
Mustclafrenata 
Mustela vison 
Procyon lotor 
Spilogale putorius 
Urocyon ciuereoargenteus 
Ursus americanus 
Vulpesfidva 
Cervus canadensis 
Odocoileus h. hemionus 



Common name 

shrew mole 

Townsend mole 

marsh shrew 

northern water shrew 

Trowbridge shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

pika 

mountain beaver 

red tree vole 

California red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

mantled ground squirrel 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

wolf 

mountain lion or cougar 

wolverine 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

gray fox 

black bear 

red fox 

wapiti or elk 

black-tailed deer 
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Figure AC-].- Abbott Creek Research Natural Area, 

Jackson and Douglas Counties, Oregon. 



Figure AC-2. Natural features of Abbott Creek Research 
Natural Area. Upper left: Looking north over the north- 
western quarter of the natural area from a rocky prom- 
ontory in section 31; all the area visible is within the 
natural area. Upper right: Typical old-growth specimen 
of sugar pine, a species well represented in the natural 
area. Center left: Community of Arctostaphylos neva- 
densis and Ceanothus prostratus growing on an open 
scree slope. Lower left: Typical south slope stand of 
Douglas-fir, incense-cedar, and scattered sugar pine. 
Lower right: Forest opening occupied by reproduction 
of Douglas-fir and sugar pine; frequent openings of this 
type provide sites for reproduction of less shade-tolerant 
tree species. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



ASHLAND RESEARCH 
NATURAL AREA 1 

"Pacific" ponderosa pine and pon- 
derosa pine-Douglas-fir forests in a 
steep, granitic mountain valley of 
southwestern Oregon's Siskiyou 
Mountains. 

The Ashland Research Natural Area was 
established on May 4, 1970, to provide exam- 
ples of the "Pacific" ponderosa pine (Pinus 
ponderosa) and ponderosa pine-Douglas-fir 
(Pseudotsuga menziesii) forests found west 
of the Cascade Range in southern Oregon. 
The 570-ha. (1,408-acre) tract is located in 
Jackson County and is administered by the 
Ashland Ranger District (Ashland, Oregon), 
Rogue River National Forest. The natural 
area occupies portions of sections 21, 27, 
28, 33, and 34, T. 39 S., R. 1 E., and sections 
3, 4, 9, and 10, T. 40 S., R. 1 E., Willamette 
meridian. About three-fourths of the tract 
is bounded by roads: Forest Roads 3963 
and 3903 on the east and south and Forest 
Road 3903-B (a spur) on the southwest (fig. 
AS-1). Riclgetops form most of the remaining 
northeast and east boundary. The natural 
area lies at 4208' N. latitude and 12243' 
W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area will normally be reached 
from Ashland, located about 5 km. (3 miles) 
to the north, via either Forest Road 3963 or 
3903. These roads are located on the upper 
edge of the natural area and provide general 
views and access. The lower edge of the 

'Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



natural area can be reached via Forest Road 
3925 which goes past Reeder Reservoir; how- 
ever, this road is blocked by a locked gate. 

There are no maintained trails within the 
natural area. The steep, broken topography 
and brush make cross-country travel some- 
what arduous and hazardous. There is an 
old trail which crosses the northern part of 
the natural area from east to west (fig. AS-1). 

Numerous commercial accommodations 
are available at Ashland. 

ENVIRONMENT 

The natural area occupies the slopes of a 
rugged mountain canyon along the East Fork 
of Ashland Creek. Topography is steep to very 
steep throughout most of the tract, with many 
spur ridges and subdrainages occurring at 
right angles to the main drainage. Areas of 
gentle to moderate slopes are found in south- 
ern and southwestern portions of the natural 
area. Elevations range from about 840 m. 
(2,800 ft.) at Reeder Reservoir to a maximum 
of about 1,400 m. (4,600 ft.). 

The natural area is located on intrusive 
granitoid rocks of upper Jurassic and lower 
Cretaceous age (Wells 1956). Quartz diorite, 
a light- to medium-gray rock of sodic plagio- 
clase and quartz, dominates. It may contain 
minor amounts of hornblende or biotite or 
both. 

The climate is typical of inland valleys in 
southwestern Oregon. Summers are warm 
and dry, and winters are cool and moist. 
Extended summer drought periods are com- 
mon. Some winter precipitation occurs as 
snow, the percentage of snow and total pre- 
cipitation increasing rapidly with elevation. 
The following climatic data from Ashland 
(located at about 610-m. or 2,000-ft. eleva- 
tion, 5 miles or 3 km. to the north) are rea- 
sonably representative of conditions in the 
lower part of the natural area (U.S. Weather 
Bureau 1965): 
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Mean annual temperature 11.3C.(52.4F.) 

Mean January temperature 3.6 C. (37.5 F.) 

Mean July temperature 20.6C. (69.1F.) 

Mean January minimum temperature .-0.5C. (30.1F.) 
Mean July maximum temperature . . .30.2C. (86.4F.) 

Average annual precipitation 508 mm. (19.99 in.) 

June through August 

precipitation 46 mm. (1.81 in.) 

Average annual snowfall 39 cm. (15.3 in.) 

Soils within the natural area are typically 
relatively shallow and coarse-textured. The 
major soil series present is probably the 
Siskiyou series, a type of Grey Brown Pod- 
zol, with a thin Al horizon and yellowish- 
brown B2. 

BIOTA 

Approximate areas by SAF forest cover 
type are as follows (Society of American 
Foresters 1954) : 

No. Name Area 

245 Pacific Ponderosa Pine 152 ha. (375 acres) 



244 Pacific Ponderosa 
Pine-Douglas-Fir 

229 Pacific Douglas-Fir 

234 Oak-Madrone 

243 Ponderosa Pine-Sugar 
Pine-Douglar-Fir 



292 ha. (720 acres) 

113 ha. (280 acres) 

8 ha. (21 acres) 

3 ha. (12 acres) 



As will be seen, assignment of many stands 
to these categories is necessarily somewhat 
arbitrary. Kuchler (1964) types represented 
probably include 10 (Ponderosa Shrub For- 
est), 5 (Mixed Conifer Forest), 12 (Douglas 
Fir Forest), and 29 (California Mixed Ever- 
green Forest). The natural area appears to 
lie primarily within the southwestern Oregon 
Mixed Conifer Zone (Franklin and Dyrness 
1969), although elements of the Abies con- 
color and Interior Valley Zones are present at 
highest and lowest elevations, respectively. 
It is important to note that the natural area 
is located in the eastern Siskiyou Mountains, 
an area impoverished in species in com- 
parison with either the western Siskiyou 
Mountains or southern Cascade Range (War- 
ing 1969). Furthermore, the natural area occu- 
pies an area where strong environmental 
gradients, particularly of temperature and 
moisture, have been demonstrated and quan- 
tified (Waring 1969). These have profound 



effects on community composition and make 
it difficult to break the mosaic into com- 
munity types. 

Common tree species within the natural 
area include ponderosa pine, Douglas-fir, 
sugar pine (Pinus lambertiana), white fir 
(Abies concolor), and Pacific madrone (Arbu- 
tus menziesii). Less important species in- 
clude California black oak (Quercus kelloggii], 
Oregon white oak (Quercus garryana), chinka- 
pin (Castanopsis chrysophylla), and incense- 
cedar (Libocedrus decurrens). Bigleaf maple 
(Acer macrophyllum) , white alder (Alnus 
rhombifolia), Pacific yew (Taxus brevifolia), 
and vine maple (Acer circinatum) are found 
along the stream bottoms. 

The major climax species appear to be 
Douglas-fir and white fir. Douglas-fir is prob- 
ably the typical climax tree on warmer and 
drier sites such as are found at lower eleva- 
tions and southerly-exposed slopes. Pon- 
derosa pine is probably not climax anywhere 
in the natural area, even where Douglas-fir 
is presently absent. 2 However, successional 
processes are often slow on these sites due 
to the severe microclimate and historically 
open nature of the stands. White fir is clearly 
the major climax species at higher elevations 
and on moister habitats; this is certainly the 
case where it presently occurs and is prob- 
ably so in some other stands where this 
fire-sensitive species does not yet occur. 

The forest stands classed as "Pacific Pon- 
derosa Pine" are generally found in the 
lower third of the natural area (fig. AS-2). 
Type maps show these are dominated by 
poor to medium stocking of old-growth pon- 
derosa pine, 3 i.e., trees over 53-cm. (21-in.) 
d.b.h. Minor amounts of Douglas-fir are nor- 
mally associated. Typical measurements for 
dominant conifers are 75-cm. (30-in.) d.b.h. 
and 22 m. (75 ft.) in height. Hardwood tree 

-Personal communication from Dr. R. H. Waring, 
Forestry Research Laboratory, Corvallis, Oregon. 

''These are stocking levels according to standard 
timber inventory practices. Full (100-percent) stocking- 
is defined by "normal stocking tables" 'and indicates 
complete occupation of the site by a tree species. 
Poor, medium, and good stocking are equivalent to 
10 to 40, 40 to 70, and 70 to 100 percent, respectively, 
of the theoretical full stocking. 



AS-2 



species present in such stands are California 
black and Oregon white oaks and Pacific 
madrone. The oaks typically attain diameters 
of 30 cm. (12 in.) at b.h. and heights of 10 to 
12 m. (30 to 40 ft.); madrones may be some- 
what larger (40-cm. or 16-in. d.b.h. and 15 m. 
or 50 ft. in height). Douglas-fir typically domi- 
nates whatever reproduction is present with 
smaller amounts of ponderosa pine. Both 
may be essentially absent, however, when a 
heavy understory of shrubs is present. The 
shrubby understory typically includes such 
sclerophyllous evergreen species as Arcto- 
staphylos patula and A. viscida. In some 
stands the shrubs are gradually being killed 
off as Douglas-fir reproduction grows through 
and overtops them (fig. AS-2). Other common 
understory species are Ceanothus integerri- 
mus, Lotus crassifolius, Berberis nervosa, 
Achillea lanulosa, Solidago canadensis, Apo- 
cynum pumilum, Hieracium albiflorum, Madia 
madioides, Lupinus albifrons, Collomia spp., 
Agoseris retrorsa, Rhus diversiloba, Lonicera 
hispidula, and grasses. These communities 
appear to relate most closely to Waring's 
(1969) "Black Oak Type"; Waring (1969) pro- 
vides environmental and additional composi- 
tional data for this type. 

The "Pacific Ponderosa Pine-Douglas-Fir" 
stands occupy the bulk of the natural area 
(fig. AS-2). Ponderosa pine is again conspic- 
uous in the overstory, but it is consistently 
associated with medium to high stocking 
levels of Douglas-fir poles, second growth, 
and/or old growth. Conifers typically attain 
larger sizes 75- to 100-cm. (30- to 40-in.) 
d.b.h. and 37 to 45 m. (125 to 150 ft.) tall. 
Douglas-fir is an important species in the 
tree reproduction, although reproduction of 
white fir is often present and may even be 
numerically dominant. Hardwood tree species 
are less common than in the Pacific pon- 
derosa pine type. Understory shrubs include 
Corylus cornuta var. californica, chinkapin, 
Holodiscux discolor, Symphoricarpos mollis, 
and Arctostaphylos patula. Rhus diversiloba 
and Lonicera hispidula are generally absent. 
Subshrub and herbaceous species generally 
include those previously mentioned, but less 
hardy species such as Trientalis latifolia, 



Adenocaulon bicolor, and Polystichum muni- 
turn are also common. These communities 
are mostly assignable to Waring's (1969) 
"Mixed Conifer Type," which indicates a sig- 
nificantly cooler and moister habitat than the 
aforementioned "Black Oak Type." 

The forest stands assigned to the "Pacific 
Douglas-Fir" cover type differ from those 
outlined in the previous paragraph only in 
the minor role of ponderosa pine. Douglas-fir 
dominates the overstory with medium levels 
of stocking, and most of the reproduction is 
white fir (fig. AS-2). Ground vegetation is 
generally reduced under these denser stands, 
but the composition is typical of the "Mixed 
Conifer Type" (Waring 1969). The single 
stand of "Ponderosa Pine-Sugar Pine-Doug- 
las-Fir" type differs only in 10- to 40-percent 
stocking of very large, old-growth sugar pine. 

Although hardwoods are scattered through- 
out the natural area, there is one small, 
nearly pure stand of Pacific madrone 12- to 
25-cm. (5- to 11-in.) d.b.h. It is located on top 
of a spur ridge just inside the natural area 
boundary south of Reeder Reservoir. Douglas- 
fir is the major conifer associate. The under- 
story includes the relatively uncommon para- 
site Boschniakia strobilacea. 

Most of the common animals of the south- 
western Oregon pine-fir forest are found in 
the natural area. Mammals believed to utilize 
the tract as residents or transients are listed 
in table AS-1. Spiny lizards (Sceloporus spp.), 
striped skinks (Eumeces sp.), gopher snakes 
(Pitiwphis melanoleucus), and garter snakes 
(ThamnophiK spp.) constitute the most com- 
mon reptiles present. A great variety of bird 
life is represented, including species of 
hawks (Accipitridae), grouse (Phasianidae), 
quail (Tetraonidae), doves (Columbidae), owls 
(Tytonidae), woodpeckers (Picidae), jays 
(Corvidae), nuthatches (Sitta spp.), wrens 
(Troglodytidae), sparrows (Fringillidae), and 
the red -shafted flicker (Coloptes cafer). 

Specialized habitats consist primarily of 
rock outcrops and cliffs and stream and 
streamside areas. There is a small ecologi- 
cally interesting stand of Cercocarpus betu- 
loides and Bromus sp. located on very shal- 
low soil near Reeder Reservoir. 
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HISTORY OF DISTURBANCE 

There is abundant evidence of wildfire 
occurrence within the natural area prior to 
the initiation of fire control programs about 
1910. No major fires are known to have 
occurred within the area during recent years. 

Human disturbance of the natural area is 
relatively minor despite its proximity to the 
city of Ashland. Access to the lower part of 
the natural area (Reeder Reservoir) is con- 
trolled, since this is the municipal water 
source for Ashland. Consequently, most dis- 
turbance is found along the bounding roads 
and extends only a short distance into the 
natural area. This type of marginal disturb- 
ance is expected to continue and probably 
increase in the future. There are some old 
mine workings, including buildings, within 
the northeastern edge of the tract. 



RESEARCH 

No research is presently known to be in 
progress on the natural area. However, 
numerous studies have been carried out in 
immediately adjacent areas on the ecology 
and environmental relations of the forest 
stands and tree species (Waring 1969, Cleary 
and Waring 1969, Atzet and Waring 1970). 
The results of these studies are directly 



applicable to the natural area; the work of 
Whittaker (1960) should be applied with con- 
siderable caution, however, as it generally 
does not apply to conditions in the eastern 
Siskiyou Mountains. The flora of Mount 
Ashland, including the natural area, has been 
surveyed by Dennis (1959). 

The natural area provides a site for study- 
ing the ecology of "Pacific" ponderosa pine- 
Douglas-fir forests over much of the range of 
environmental conditions in which it occurs. 
Studies of successional development within 
the variety of stand conditions and environ- 
ments and their faunistic relationships are 
one example. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Ashland, 
Oregon-California quadrangle, scale 1:62,500, 
issued by the U.S. Geological Survey in 1962; 
and geology Geology of the Medford 
Quadrangle, Oregon-California, scale 1:96,000 
(Wells 1956). Either the District Ranger (Ash- 
land Ranger District) or Forest Supervisor 
(Rogue River National Forest, Medford, Ore- 
gon) can provide details on the most recent 
aerial photo coverage and forest type maps 
for the area. 
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Table AS-1. 

Order 

Insectivora 

Chiroptera 



_ Tentative list of mammals for Ashland Research Natural Area 



Lagomorpha 
Rodentia 



Garni vora 



Artiodactyla 



Scientific name 

Netirotrichus gibbsi 
Scapanus latimanus 
Sorex trowbridgii 
Sorex vagrans 
Antrozous pallidus 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus borealis 
Lasiurus cinereus 
Myotis califoi-nicus 
Myotis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Tadanda brasiliensis 
Lepus americanns 
Lepus calif omictifs 
Sylvilayus bachinani 
Aplodontia rnfa 
Erethizon dorsatum 
Entamias amoenus 
Eutamias townsendi 
Glaucomys sabnnus 
Microtus califomicus 
Neotomafitscipes 
Peromyscits inaniculatiis 
Schirus yrisens 
Spennophilus beecheyi 
Spermophilits lateralis 
Tamiaschmisdoiiglasi 
Thomomys bottae 
Thomomys mazama 
Bassariscuii astutns 
Canis latmm 
Felis concolor 
Lynx mfns 
Maries aniencana 
Marten pennant i 
Mephitis mephitis 
Mitstela enninea 
Mnstelafrenata 
Spiloyale putorins 
Taxidea taxus 
Urocyon cinereoargetiteits 
Ui'siis americanns 
Vidpes Jidva 
Odocoileus h. columbianus 



Common name 

shrew mole 
broad-footed mole 
Trowb ridge shrew 
wandering shrew 
pallid bat 
big brown bat 
silver-haired bat 
red bat 
hoary bat 
California myotis 
long-eared myotis 
little brown myotis 
fringed myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 
Brazilian free-tailed bat 
snowshoehare 
black-tailed jack rabbit 
brush rabbit 
mountain beaver 
porcupine 

yellow-pine chipmunk 
Townsend chipmunk 
northern flying squirrel 
California vole 
dusky -footed wood rat 
deer mouse 
western gray squirrel 
California ground squirrel 
mantled ground squirrel 
chickaree 

valley pocket gopher 
Mazama pocket gopher 
ringtail or miner's cat 
coyote 

mountain lion or cougar 
bobcat 
marten 
fisher 

striped skunk 

short -tailed weasel or ermine 
long-tailed weasel 
spotted skunk or civet cat 
badger- 
gray fox 
black bear 
red fox 
black-tailed deer 
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Figure AS-].- Ashland Research Natural Area, 
Jackson County, Oregon. 



Figure A S-2.- Natural features of the Ashland Research Natu- 
ral Area. Upper left: General view of mixed ponderosa 
pine-Douglas-fir stands in the northeastern corner of the 
natural area; the East Fork of Ashland Creek is located 
in the canyon on the right. Upper right: Shrub commu- 
nity of Arctostaphylos spp. being overtopped and gradu- 
ally killed off by conifers. Lower left: White fir repro- 
duction under a mixed stand of sugar and ponderosa 
pine; white fir is the climax species and reproduces 
aggressively on more mesic portions of the natural area. 
Lower right: Old-growth ponderosa pine and Douglas- 
fir; note the severe fire scars left by past ground fires. 
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Federal Research Nautral Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



BAIRD BASIN RESEARCH 
NATURAL AREA 1 

Typical northeastern Washington 
forests of ponderosa pine and Doug- 
las-fir growing on north and south 
slopes and ridgetops. 

The Baird Basin Research Natural Area was 
established in October 1959. It exemplifies 
typical northeastern Washington ponderosa 
pine (Pinus ponderosa) , Douglas-fir (Pseudot- 
suga menziesii), and grand fir (Abies grandis) 
forest stands as they vary with land form 
(ridgetop and slope) and aspect (north and 
south). The 65-ha. (160-acre) tract is located 
in Stevens County, Washington, and is owned 
by the Bureau of Sport Fisheries and Wildlife. 
The area is administered as a part of the Little 
Pend Oreille Game Range, by the Washington 
Department of Game (Route 1, Colville, Wash- 
ington). The rectangular area straddles a roll- 
ing hill and is located in the northwest portion 
of section 10, T. 34 N., R. 41 E., Willamette 
meridian, at 4830' N. latitude, 11740' W. 
longitude (fig. BB-1). 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located about 49 km. 
(19 miles) east of Colville and is approached 
via State Highway 6A. An unmaintained log- 
ging road reaches the tract. Access is good 
during the summer, but snow creates difficul- 
ties during the winter. Public accommodations 
are available in Colville; there are primitive 
forest camps in the general area. 



ENVIRONMENT 

The Baird Basin Research Natural Area var- 
ies in elevation from 950 to 1,070 m. (3,100 to 
3,500 ft.). It is located in rolling topography on 
a plateau glaciated during the Wisconsin 
period. Parent rocks appear to be granitic. 

A modified continental climate prevails. 
Most precipitation occurs as snow during the 
cool, cloudy winter. Summers are warm, gen- 
erally low in precipitation and largely cloud- 
less. One to 3 months of drought are common. 
Climatic data from Colville, located in a 
valley 48 km. (19 miles) to the east are as 
follows (U.S. Weather Bureau 1965): 

Mean annual temperature ........... 8.00. (46.5F.) 

Mean January temperature .......... -4.70. (23. 6 F.) 

Mean July temperature ............ 20.4C. (68.8F.) 

Mean January minimum 

temperature ..................... -H.4C.(1(J.8 U F.) 

Mean July maximum temperature . . .UO.H(',. (86.7F.) 
Average annual precipitation ....... 427 mm. ( 1(5.8 in.) 

June through August 

precipitation ................... !)1 mm. (!U> in.) 

Soils in the area have not been mapped. Cur- 
sory examination suggests southerly slopes 
have colluvial soils derived from granitic 
material, whereas soils on gentle ridgetops 
and north slopes are developed in aerially 
deposited volcanic ash over buried profiles. 

BIOTA 

Estimated areas by forest cover type are: 

Area 



'Description prepared by Dr. F. ('. Hall, U.S. 
Department of Agriculture, Forest Service, Region 6, 
Portland, Oregon. 



Ponderosa pine with western lurch 

and Douglas-fir .................. 2(5 ha. ((515 acres) 

Douglas-fir and western larch ....... 25 ha. ((52 acres) 

Lodgepole pine .................... 14 ha. (Uf) acres) 

The stands of ponderosa pine mixed with 
Douglas-fir and western larch (Larix occiden- 
taiifi) can be assigned to SAP forest cover type 
214, Ponderosa Pine-Western Larch-Douglas- 
Fir (Society of American Foresters 1954), and 
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Kiichler's (1964) Type 12, Douglas Fir Forest. 
The Douglas-fir with western larch can be 
assigned to SAF type 212, Larch-Douglas-Fir, 
and Kuchler's Type 12, Douglas Fir Forest. 
Lodgepole pine (Pinus contorta} forest belongs 
to SAF type 218, Lodgepole Pine; Kiichler 
does not recognize lodgepole pine as a poten- 
tial forest type. The area falls within the 
Pseudotsuga menziesii Zone (Daubenmire 
1952). 

Steep, southwest slopes with shallow, stony 
soils are generally dominated by ponderosa 
pine, bluebunch wheatgrass (Agropyron spica- 
tum), Idaho fescue (Festuca idahoensis) and 
Phlox spp., with some elk sedge (Carex geyeri), 
Lupinus spp., and Achillea millefolium (fig. 
BB-2). It relates to Daubenmire and Dauben- 
mire's (1968) Pinus ponderosal Agropyron 
spicatum Association. 

Ridgetops and gentle south slopes and 
swales are often dominated by ponderosa pine 
with occasional Douglas-fir. Douglas-fir repro- 
duction and poles clearly dominate the under- 
story. Ground vegetation is characterized by 
low to moderate crown cover of Physocarpus 
malvaceus and dense, vigorous pinegrass 
(Calamagrostis rubescens). Other ground veg- 
etation species are Symphoricarpos albus, 
Achillea millefolium, and, occasionally, Spi- 
raea lucida and Arctostaphylos uva-ursi. 
These stands typically grow on soils of aerially 
deposited pumice over residual granitic ma- 
terials. They probably correlate with the Pseu- 
dotsuga menziesiil Physocarpus malvaceus 
Association (Daubenmire and Daubenmire 
1968). 

The most important north slope community 
is dominated by Douglas-fir with abundant 
western larch and an understory of Physo- 
carpus malvaceous and Douglas maple (Acer 
glabrum), Vaccinium scoparium, pinegrass, 
Linnaea borealis, Spirea lucida, Berberis 
repens, and Hieracium albijlorum are also 
present. This may represent a mesic phase of 
Daubenmire and Daubenmire's (1968) Pseu- 
dotsuga menziesiil Physocarpus malvaceus 
Association. It characteristically occupies 
soils of aerially deposited volcanic ash over 
granite. 

The small lodgepole pine stand averages 



70 to 90 years old. Lodgepole pine dominates 
with ground vegetation characterized by pine- 
grass, Vaccinium scoparium, Chimaphila 
umbellata, Linnaea borealis, Spirea lucida, 
and occasional Rosa gymnocarpa, Pachis- 
tima myrsinites, and various forbs. 

Resident and transient mammals believed 
to utilize the natural area are listed in table 
BB-1. Mule deer (Odocoileus hemionus) use 
the area as spring, summer, and fall range. 



HISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate that 
ground fires periodically burned the area prior 
to initiation of fire control programs; four to 
eight wildfires are recorded in these scars. 
Dead and down trees in the lodgepole pine 
stand have been charred, clearly indicating 
a fire of conflagration proportions in that 
plant community. 

Domestic livestock apparently grazed the 
tract to some extent between 1890 and 1930. 
There was no evidence of serious vegetational 
changes due to livestock use, however. 



RESEARCH 

No research is known on the area. It pro- 
vides interesting opportunities: (1) to cor- 
relate vegetational gradients with variations 
in land form, slope, and aspect since the tract 
completely straddles a broad ridge; (2) to 
study development of forest stands in the 
absence of natural wildfires; and (3) to deter- 
mine changes in biomass productivity with 
topography under a single macroclimate. 



MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps are 
available for the Baird Basin Research Natural 
Area which are sufficiently detailed to be use- 
ful. The Game Range Manager (Little Pend 
Oreille Game Range) can provide details on 
the most recent aerial photo coverage of the 
area. 
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Table BB-1. Tentative list of mammals for the Baird Basin Research Natural Area 

Order Scientific name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



Aitiodactvla 



Microsorex hoyi 
Sorcx cinereus 
Sorex obscitnts 
Sorcx vag raits 
Eptesicimfiiscna 
Lasionycteris noctivagans 
Lashtnts cinerens 
My otis californicits 
My at is evotis 
Myotis lucifiigus 
My otis yinnanensis 
Lepus ainericanns 
Sylvilagits nut t alii 
Clethrionoinys gapperi 
Erethizoti dors at inn 
Eittumias anioewis 
Eittaniias nijicaudns 
Glaucomys sab rinus 
Marmotaflaviventris 
Microtits longicandiifi 
Microtnspennsylvanicns 
Neotonia cinerea 
Pcroniyscns niatticulatiis 
Sperinophilns coin ni hi anus 
Spennophilns lateralis 
Tamiuscitirufi hitdsoniciis 
Thonomys talpoidctt 
Zapiift princcps 
Can is la trans 
Felis concolor 
Lynx runadcnsis 
Lynx nifitK 
Marten a incricana 
Mnstela criiiinca 
Mnxtclafrenata 
Ta.fidea ta.vits 
Ursns ainericauits 
Alecs alecs 
Cervus canadensis 
Odocoilens h. hemionits 
Odocoileus virginianns 



Common name 



pigmy shrew 

masked shrew 

dusky shrew 

wandering 1 shrew 

big- brown bat 

silver-haired bat 

hoary bat 

California my otis 

long-eared myotis 

little brown myotis 

Yuma. myotis 

snowshoe hare 

mountain cottontail 

Capper red-backed vole 

porcupine 

yellow-pine chipmunk 

red-tailed chipmunk 

northern flying- squirrel 

yellow-bellied marmot 

long-tailed vole 

meadow vole 

bushy-tailed wood rat 

deer mouse 

Columbian ground squirrel 

mantled ground squirrel 

red squirrel 

northern pocket gopher 

western jumping mouse 

coyote 

mountain lion or cougar 

Canadian lynx 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

badger 

black bear 

moose 

wapiti or elk 

mule deer 

white-tailed deer 
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Figure BB-J.- Baird Basin Research Natural Area, 
Stevens County, Washington. 



Figure BB-2. -Plant communities of the Baird Basin Research 
Natural Area. Upper left: Ponderosa pine/bluebunch 
wheatgrass community with Idaho fescue typical of 
south aspects with shallow soils. Upper right: Ponderosa 
pine/pinegrass community with some Douglas-fir and 
occasional Physocarpus and Symphoricarpos on upper 
south slope. Lower left: Douglas-fir-ponderosa pine/ 
Physocarpus/p'megrass community on south slope cove 
and swale. Lower right: Douglas-fir-western larch/ 
Physocarpus-Vaccin/um community with some Doug- 
las maple, pinegrass, and Linnaea borealis. 
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BLUEJAY RESEARCH 
NATURAL A RE A 1 

Ponderosa pine/bitterbrush and 
lodgepole pine/bitterbrush com- 
munities located near the center of 
the Mount Mazama pumice deposits 
of south-central Oregon. 

The Bluejay Research Natural Area was 
established March 1971 to exemplify ponde- 
rosa pine/bitterbrush/needlegrass (Pinus 
p ondero sal Purs hia tridentatalStipa occiden- 
talis) and lodgepole pine/bitterbrush/ne'edle- 
grass (Pinus contorta/Purshia tridentatal 
Stipa occidentalism communities character- 
istic of the central portion of the pumicite 
deposits resulting from the eruption of Mount 
Mazama (Crater Lake). The 85-ha. (210-acre) 
tract is located in Klamath County, Oregon, 
and is administered by the Chiloquin Ranger 
District (Chiloquin, Oregon), Winema National 
Forest (Klamath Falls, Oregon). The slightly 
rectangular area is located in the El/2 of 
section 33, T. 30 S., R. 10 E., Willamette 
meridian, at 4255' N. latitude and 12130' E. 
longitude (fig. BJ-1). 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located approximately 
58 km. (36 miles) northeast of Chiloquin and 
is reached via U.S. Highway 97 and a gravel 
road. Access is good during summer but 
becomes difficult during the winter due to 
snow. Public accommodations are available 
in Chiloquin and Chemult; a primitive camp- 
ground at Bluejay Springs is adjacent to the 
tract. 



'Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 6, 
Portland, Oregon. 



ENVIRONMENT 

The Bluejay Research Natural Area varies 
in elevation from 1,380 to 1,430 m. (4,540 to 
4,700 ft.). Topography is flat to undulating 
with occasional slopes of 20 percent. The 
tract is located on a large plateau area over 
which dacite type pumice (bulk density of 
0.6 to 0.8) was aerially deposited following 
the eruption of Mount Mazama (Baldwin 
1964). All rocks and soil existing prior to the 
eruption have been covered with 2 to 25 dm. 
(1 to 10 ft.) of this pumice. 

A modified continental climate prevails. 
Most precipitation occurs as snow during the 
cool, cloudy winter. Summers are warm, gen- 
erally low in precipitation and largely cloud- 
less. One to 3 months of drought are common. 
Climatic data from Chemult, Oregon, located 
40 km. (25 miles) northwest are as follows 
(U.S. Weather Bureau 1965): 

Mean annual temperature 5.30. (41.5F.) 

Mean January temperature -'3.!) C. (25.0F.) 

Mean July temperature 15.3(-. (59.6F.) 

Mean January minimum 

temperature -ll.OT,. (12.1F.) 

Mean July maximum temperature . . 28.1C.. (82.7F.) 

Average annual precipitation 676 mm. (26.6 in.) 

June through August 

precipitation 66 mm. (2.6 in.) 

Average annual snowfall 417 cm. (164.0 in.) 

Soils on the area have been mapped at a 
reconnaissance level. The Lapine loamy 
coarse sand, moderately deep phase, and a 
representative of the Wickiup series are pre- 
sent (U.S. Bureau of Indian Affairs 1958). A 
soil description obtained on the site, probably 
belonging to the Lapine series, is described 
below (see also fig. BJ-2). Pumice particles 
vary in size from coarse sand (1-mm. dia- 
meter) to pea gravel (5- to 10-mm. diameter) 
(fig. BJ-2). This soil is characteristic of the 
ponderosa pine/bitterbrush/needlegrass com- 
munity: 
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01 Locally absent, pumice gravels 

on the surface, pine needles and 
shrub leaves under tree and 
shrub canopies. 

Al to 44 cm. Dark brown when moist (10 
YR3/2) loamy coarse sand; not 
plastic or sticky with very fine 
weak granular structure; pH 
6.2; no stones. 

AC 4 to 30cm. Dark brown (10 YR 4/3 moist, 
10 YR 7/3 dry) fine gravelly 
loamy coarse sand; not plastic 
or sticky, very weak subangular 
blocky structure; pH 6.4; no 
stones. 

Cl 23 to 74cm. Light yellowish brown (10 YR 
7/6 moist, 10 YR 8/3 dry) very 
gravelly coarse sand; not plas- 
tic or stocky, single grained; 
pH 6.4; no stones. 

C2 74 to 109 cm. Light yellowish brown (10 YR 
7/4 moist) fine gravelly coarse 
sand; not plastic or sticky, single 
grained; pH 6.6; no stones. 

C3 109 to 117 cm. Fine gravelly coarse sand and 
fine loamy sand; a mixed hori- 
zon of slightly plastic and sticky 
to non-plastic or -sticky with 
variable structure from moderate 
subangular blocky to single 
grained; pH 6.4; no stones. 

IIBb 117 cm.- 1 - Buried soil; brown (7.5 YR 4/4 

moist) loamy sand; slightly plas- 
tic and slightly sticky with 
moderate subangular blocky 
structure; pH 6.6; 20 to 40 per- 
cent stones. 

A Wickiup type soil occurs in swale topog- 
raphy at the west edge of the tract and cur- 
rently supports lodgepole pine/bitterbrush/ 
needlegrass. 

BIOTA 

Estimated areas by plant community are: 

Name Arca 

Ponderosa pine/bitterbrush/ 

needlegrass 65 ha. (160 acres) 

Lodgepole pine/bitterbrush/ 

needlegrass 2 ha. (50 acres) 

The ponderosa pine/bitterbrush/needle- 
grass stands can be assigned to SAF forest 
cover type 237, Interior Ponderosa Pine 
(Society of American Foresters 1954), and 
Kiichler's (1964) Type 10, Ponderosa' Pine 



Shrub. Lodgepole pine/bitterbrush/needle- 
grass communities belong to SAF forest cover 
type 218, Lodgepole Pine; Kuchler does not 
recognize lodgepole pine as a type. The 
natural area falls within the Pinus ponderosa 
Zone (Franklin and Dyrness 1969). 

The communities of ponderosa pine/bitter- 
brush/needlegrass fit the habitat type de- 
scriptions of Dyrness and Youngberg (1966) 
and Volland (1963) who worked in this general 
area. The plant community is dominated by 
ponderosa pine (Pinus ponderosa), bitter- 
brush (Purshia tridentata) , and needlegrass 
(Stipa occidentalis) associated with Carex 
rossii, Erigonum nudum, Viola purpurea var. 
purpurea, and bottlebrush squirreltail (Sitan- 
ion hystrix). Ponderosa pine crown cover 
varies from 10 to 30 percent. Site index for 
ponderosa pine is 70 according to Meyer 
(1961); ponderosa pine basal area averages 
16 sq. m. per hectare (70 sq. ft. per acre). All 
pines are growing slowly, suggesting near 
maximum stocking for the site (fig. BJ-2). 

The lodgepole pine/bitterbrush/needle- 
grass community occurs in a swale topogra- 
phic position on the tract's west edge. Lodge- 
pole pine (Pinus contorta) dominates with 
bitterbrush, needlegrass, and some Arcto- 
staphylos uva-ursi. It represents only mod- 
erate productivity according to Youngberg 
andDahms (1970). 

Resident and transient mammals believed 
to frequent the natural area are listed in table 
BJ-1. Mule deer (Odocoileus hemionus} utilize 
the area for spring, summer, and fall range. 

HISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate 
ground fires periodically burned the area 
prior to initiation to fire control programs in 
1910. According to these fire scars, the last 
wildfire occurrence was about 1916. Age 
classes of bitterbrush and ponderosa pine 
saplings suggest that both were established 
after the last ground fire. 

Domestic sheep occasionally grazed the 
area in early spring. Ranger District records 
suggest sheep use never exceeded moderate 
levels and usually was light so domestic 
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animals have apparently not seriously affected 
the vegetation. 

RESEARCH 

Vegetation, soil description, and environ- 
mental notes for the pine/bitterbrush/needle- 
grass community are available. 2 No other 
research on the tract is known. However, 
relevant research in the general vicinity has 
been conducted by Dyrness and Youngberg 
(1966), Volland (1963), and Youngberg and 
Dahms (1970). 

The Bluejay Research Natural Area pro- 
vides interesting research opportunities: (1) 
to evaluate soils and vegetation in relation 
to the Mount Mazama pumice deposits in 
conjunction with Goodlow Mountain Research 



2 Research by L. A. Volland; available from the 
Division of Range and Wildlife Management, U.S. 
Forest Service, P.O. Box 3623, Portland, Oregon 
97208. 



Natural Area on the southwestern edge of 
Mazama deposit and the Metolius Research 
Natural Area located near the northern edge 
of aerially deposited pumice; (2) to compare 
microsite relations and biomass productivity 
of ponderosa pine and lodgepole pine; and 
(3) as a reference stand for undisturbed vege- 
tation in the center of aerially deposited 
Mount Mazama pumice. 



MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. Either the 
District Ranger (Chiloquin Ranger District) 
or Forest Supervisor (Winema National For- 
est, Klamath Falls, Oregon) can provide de- 
tails of the most recent aerial photo coverage 
of the area. 
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Table BJ-1. 

Order 

Insectivora 

Chiroptera 



Tentative list of mammals for the Bluejay Research Natural Area 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific 

Scapanus latimanus 
Sorex vagrans 
Antrozons pallidus 
Eptesicus fiiscus 
Lasionycteris noctivagans 
Lasiurus borealis 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus californicus 
Sylvilagus nuttalli 
Erethizon dorsatum 
Eutainias amoenus 
Glaiicomys sabrinus 
Neotoma cinerea 
Peromyscus manicitlatus 
Sciurus yriseus 
Spermophilus beldingi 
Spermophilus lateral is 
Tamiascinrus douglasi 
Tliomomys mazama 
Catds latran.it 
Felix coucolor 
Lynx rnfux 
Mart eft aiericana 
Mephitis mephitis 
Mnstelafrenata 
Spilofjale pn tori UK 
Tajcidea taxns 
Ui'ocyo)i c.i >i ercoarfjoi t cntt 
U>'KHS atttcricauHH 
Vulpes fitlva 
Odocoilenx h. honioniis 



Common name 

broad -footed mole 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

black-tailed jack rabbit 

mountain cottontail 

porcupine 

yellow-pine chipmunk 

northern flying squirrel 

bushy-tailed wood rat 

deer mouse 

western gray squirrel 

Belding ground squirrel 

mantled ground squirrel 

chickaree 

Mazama pocket gopher 

coyote 

mountain lion or cougar 

bobcat 

marten 

striped skunk 

long-tailed weasel 

spotted skunk or civet cat 

badger 

gray fox 

black bear 

red fox 

mule deer 
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Figure BJ-].- Bluejay Research Natural Area, 
Klamath County, Oregon. 
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Figure BJ-2.- Natural features of the Bluejay Research Natu- 
ral Area. Upper left: A ponderosa pine/bitterbrush/ 
needlegrass community typical of those occupying the 
bulk of the area. Upper right: Ground vegetation show- 
ing charred shrub stump and absence of herbaceous 
plants, a typical condition on soils from Mount Mazama 
pumice. Bottom: Soil profile showing the 11-dm.- 
(44-in.- ) thick layer of aerially deposited pumice over a 
buried soil. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



BREWER SPRUCE 

RESEARCH NATURAL 

AREA 1 

A mixed conifer type with abundant 
Brewer spruce and associated brush- 
fields on a rugged ridgetop in the 
Siskiyou Mountains. 

The Brewer Spruce Research Natural Area 
was established on January 29, 1965. It exem- 
plifies a high-elevation, mixed conifer type 
containing large amounts of Brewer spruce 
(Picea breweriana) and associated brush- 
fields as they occur on mountain ridgetops in 
southwestern Oregon's Siskiyou Mountains. 
The 85-ha. (210-acre) area is located in Jose- 
phine County, Oregon, and is administered 
by the Medford District (Medford, Oregon), 
Bureau of Land Management (BLM). Admini- 
stratively, it lies within the Deer Creek plan- 
ning unit of the Applegate Resource Manage- 
ment Area. The tract occupies the Nl/2 
NW1/4 SW1/4 and SW1/4 NW1/4 SW1/4 of 
section 5, and the NE1/4 SE1/4, SW1/4 
SW1/4, Sl/2 NW1/4 SE1/4, SE1/4 NE1/4 
SW1/4, SE1/4 SW1/4, and Sl/2 of lot 7 in 
section 6, T. 39 S., R. 6 W., Willamette mer- 
idian. It lies at 42 12' N. latitude and 123 
28' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The area is accessible from the west (U.S. 
Highway 199 to the Illinois River Valley) via 
BLM's Deer Creek Access Road (No. 38-7-13) ; 
it can also be approached from the east via 
Williams and BLM's Cedar Flat Road (No. 



1 Description prepared by Dr. C. T. Dyrness, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



39-5-6). These roads join at the intersection 
with the BLM's Rabbit Lake Road (No. 39-6-9), 
which passes within 91 m. (300 ft.) of the 
northern boundary of the natural area (fig. 
BP-1). Although an abandoned trail crosses 
the southwestern portion of the area, it is now 
very difficult to follow and foot travel through 
the area is slow and tedious. 

The closest commercial accommodations 
are located in Cave Junction, about 16 km. 
(10 miles) to the southwest. Numerous and 
varied accommodations are also available in 
Grants Pass, situated about 49 km. (30 miles) 
to the north. 

ENVIRONMENT 

The Brewer Spruce Research Natural Area 
occupies the summit of a small mountain peak 
(Little Grayback Peak, elevation 1,861 m. or 
5,445 ft.) and the crest of a downward-trending 
ridge extending in a northeasterly direction 
(fig. BP-2). With the exception of two small 
saddles located near the east and west boun- 
daries, the area is extremely rugged, with 
steep slopes and numerous rock outcrops. 
Most of the steeply sloping portion has a 
northerly aspect. Elevations range from about 
1,250 to 1,645 m. (4,100 to 5,400 ft.). A small 
cirque-like basin contains a small, shallow 
pond named Rabbit Lake. 

The entire area is underlain by metavolcanic 
rocks of the Applegate Group (Wells, Hotz, 
and Cater 1949). These rocks were laid down 
during the Triassic period. In the natural area 
they are apparently largely metamorphosed 
andesites and basalts. 

The climate is warm-temperate with hot, 
dry summers and cool, moist winters. Much 
of the winter precipitation occurs as snow. 
Cumulative winter snowpacks may exceed 
3 m. (10 ft.) and they are not completely 
melted until midsummer. The following cli- 
matic data are from the Williams weather 
station, which is about 14 km. (9 miles) east 
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of and 915 m. (3,000 ft.) below the natural 
area (Whittaker 1960, U.S. Weather Bureau 
1965): 

Mean annual temperature 11.1C. (62.0 F.) 

Mean January temperature 3.7 C. (38.7 F.) 

Mean July temperature 19.4C. (66.9F.) 

Extreme minimum temperature . .-16.0C. (3.0F.) 
Extreme maximum temperature . . .42.0C. (108.0F.) 
Average annual precipitation . .957 mm. (37.69 in.) 
June through August 

precipitation 32 mm. (1.24 in.) 

Temperatures are undoubtedly considerably 
lower and precipitation somewhat higher on 
the natural area. 

Very little is known about the soils of the 
area. Steepness of the terrain and high fre- 
quency of rock outcrops indicate most soils 
are undoubtedly shallow and immature with 
high stone contents. A profile examination 
near the southwestern corner of the area dis- 
closed a regosolic soil containing about 60 
percent stones, with a dark brown, silt loam 
surface horizon. 

BIOTA 

It is difficult to place the Brewer Spruce 
Research Natural Area within a single vege- 
tation zone. In fact, it contains elements of 
three vegetation zones defined by Franklin 
and Dyrness (1969) for southwestern Oregon: 
the Mixed Conifer, Abies concolor, and Abies 
magnified shas tens-is Zones. The area in- 
cludes Kiichler's (1964) Types 5, Mixed Coni- 
fer Forest (Abies-Pinus-Pseudotauga), and 
34, Montane Chaparral (Arctostaphylos- 
Castanopsis-Ceanothus). The forest stands 
appear to be a mixture of SAF cover types 
207 (Red Fir) and 211 (White Fir) with possibly 
some areas classifiable as cover type 243 
(Ponderosa Pine-Sugar Pine-Fir) (Society of 
American Foresters 1954). 

At least 10 different coniferous tree species 
grow in the natural area. The most common 
of these are: Douglas-fir (Pseudotsuga men- 
ziesii), white fir (Abies concolor), Brewer 
spruce (fig. BP-2), Shasta red fir (Abies mag- 
nified var. shastensis), western white pine 
(Pinus monticola), Pacific yew (Taxus brevi- 
folia), and Port-Orford-cedar (Chamaecyparis 



lawsonwria) . Coniferous tree species more 
limited in distribution include sugar pine 
(Pinus lambertiana), knobcone pine (Pinus 
attenuata), and incense-cedar (Libocedrus 
decurrens). Another outstanding feature of 
the area is the rather extensive brushfields. 
The Bureau of Land Management estimates 
that only about 60 percent of the area is 
forested, 25 percent is brushfield, and the 
remaining 15 percent is made up of bare rock 
outcrops and talus. 

Most of the older (200- to 300-year-old 
or more) forest stands in the area are very 
open with a total overstory coverage of only 
25 to 30 percent (fig. BP-2). Brewer spruce 
and Douglas-fir are generally codominant in 
the overstory ; minor amounts of western white 
pine may also be present. Tree regeneration 
in some locations is dominated by Port-Orford- 
cedar saplings which have a stunted appear- 
ance, probably due to heavy snow loads. In 
most areas, however, both Shasta red fir and 
Brewer spruce appear to be reproducing suc- 
cessfully, each with about 5-percent repro- 
duction coverage in a typical stand. Western 
white pine and Douglas-fir are also scattered 
individually through the understory . The most 
abundant understory shrub is Vacciniiunmeni- 
branaceum. Other more scattered shrubs in- 
clude Amelanchier paliida, Arctostaphylos 
patula and A. nevadensiN, GVav/.of/m.s pro- 
stratus, CastanopNiN chrysuplnjlht, Bvrbcrix 
nervosa, Rosa gymnocarpa, and Pacific yew. 
Typical herbaceous species in these open 
timber stands include Ac /////.s triplu/lla, Cliiina- 
phila umbellata, Pi'dicnlaris raccnioxa, Hicra- 
ciiun albiftoruni, Xcropliyllnni tctxu', Scvecio 
triangulari^, and Pyrola xccunda. 

The Brewer spruce-Shasta fir stand just 
southeast of and above Rabbit Lake probably 
contains the best specimens of Brewer spruce 
in the area. Scattered large individuals range 
up to about 1-m. (3-ft.) d.b.h. The understory 
is dominated by thickets of sapling-sized 
Port-Orford-cedar, although both Brewer 
spruce and Shasta fir are apparently repro- 
ducing successfully. 

An area of young, dense white fir occurs 
near the western boundary. Although the 
stand is dominantly 90- to 100-year-old white 
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fir, significant amounts of Shasta red fir and 
western white pine are also present in the 
overs to ry. Tree regeneration consists of scat- 
tered white fir and western white pine. The 
shrub layer has about 15-percent Berberis 
nervosa cover, with lesser amounts of Pacific 
yew, Castanopsis chrysophylla, Amelanchier 
pallida, Holodiscus discolor, and Rosa gymno- 
carpa. The herb layer has low coverage; some 
of the principal species are several grasses, 
Chimaphila umbellata, Arenaria macrophylla, 
Trientalis latifolia, Osmorhiza chilensis, Syn- 
thyris reniformis , Arnica latifolia, Disporum 
hookeri, Trillium ovatum, Dicentra formosa, 
Anemone deltoidea, and Polystichum muni- 
turn. 

Extensive tracts of extremely dense, tall 
(3-m. or 10-ft.) shrubs with only very scattered 
tree cover occur on steep north and northwest- 
facing slopes adjacent to rock outcrops. The 
hardy, isolated trees dotting these shrub 
communities are usually white fir, Shasta red 
fir, Brewer spruce, and, occasionally, western 
white pine. The dominant shrub species is 
generally Pacific yew, which sometimes forms 
almost impenetrable thickets. Other shrubs 
which may be important components of the 
stand include Acer glabrum var. torreyi, 
Holodiscus discolor, Corylus cornuta var. 
californica, Quercus vaccinifolia, Amelanchier 
pallida, and Rubus parviflorus. On similar 
sites, which perhaps have been more recently 
disturbed by fire, are scattered young trees 
with Vaccinium membranaceum and Xero- 
phyllum tenax as the principal understory. 

Low (about 1-m. or 3-ft.) brushfields are 
rather extensive in southeastern and south- 
western portions of the natural area in sec- 
tion 6 (fig. BP-2). The most important contri- 
butions to the dense shrub cover are Arcto- 
staphylos patula and Quercus vaccinifolia. 
Other shrub species of more scattered occur- 
rence include Ceanothus velutinus, Holo- 
discus discolor, Corylus cornuta var. califor- 
nica, Quercus garryana var. breioeri, and 
Quercus chrysolepis. 

The 1/4-ha. (0.5-acre) Rabbit Lake consti- 
tutes an interesting aquatic habitat in the 
natural area (fig. BP-2). Snowmelt apparently 
supplies the water for this shallow pond. Out- 



flow occurs only during the spring and by 
late summer the shoreline has receded con- 
siderably. Although the pond is too shallow 
to support fish, it undoubtedly serves as a 
habitat for amphibians. The area near the 
shoreline supported the following plant species 
which were not observed elsewhere: Veratrum 
californicum, Ribes lacustre, Salix sp., Clin- 
tonia unifoliata, Tiarella unifoliata, and Lin- 
naea borealis ssp. longiflora. 

Resident and transient mammals believed 
to utilize the natural area are listed in table 
BP-1. 



HISTORY OF DISTURBANCE 

There is no evidence of recent fires within 
the Brewer Spruce Research Natural Area. 
However, the area has probably been re- 
peatedly burned in the more distant past. 

Human disturbances chiefly involve several 
clearcut areas logged in 1964. These extend 
into the natural area in two locations along 
the northern boundary. The total clearcut area 
within the boundaries of the natural area is 
estimated to be less than 4 ha. (10 acres). 

Some of the developments planned for the 
area may result in some additional disturbance. 
The Bureau of Land Management plans to 
reconstruct approximately 0.8 km. (0.5 mile) 
of foot trail within the natural area. This trail 
will be a segment of a 15-km. (9-mile) scenic 
trail. A spur trail, lying outside the natural 
area, is proposed from the end of the Rabbit 
Lake Road in section 6 to an intersection 
with the main scenic trail in the SW1/4 of 
section 6. Plans also call for installation of 
plant identification signs for 30 to 40 of the 
most common species within the natural area. 



RESEARCH 

No research is presently being conducted 
within the natural area. Although both Whit- 
taker (1960) and Waring (1969) studied forest 
ecology in nearby areas, neither is known to 
have included the Brewer Spruce Research 
Natural Area in his investigations. 
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MAPS AND AERIAL 
PHOTOGRAPHS 

Maps applicable to the natural area are: 
Topography 15' Oregon Caves, Oregon 
quadrangle, scale 1:62,500, issued by the 
U.S. Geological Survey in 1954; and geology 
Preliminary Geologic Map of Southwestern 
Oregon, scale 1:500,000 (Wells 1955) and 
Geologic Map of Oregon West of the 121st 
Meridian, scale 1:500,000 (Peck 1961). 

The District Manager (Medford District), 
Bureau of Land Management, can provide 
details on the most recent aerial photo cover- 
age and any forest type maps which may be 
available for the area. 
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Table BP-1. Tentative list of mammals for the Brewer Spruce Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Neiirotrichus yibbsi 
Scapanus latimanus 
Scapanus townsendi 
Sorex bendirii 
Sorex troivbridyii 
Sorex- vayrans 
Antrozoits pallidus 
Eptesicns fusats 
Lasionycteiis noctivac/ans 
Lasinnts borealis 
Lasiunts cinerens 
Myotis californicus 
Myotis evotis 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepits ainericanus 
Aplodontia nifa 
Arborinnis lonyicaitdits 
Cletkrionoinys californic.its 
Erethizon dorsatnm 
Entatnias am oe nits 
Entamias townsendi 
Gluncotnys xabrinitfi 
M/cfotitH orcyoni 
Mi c rot us ton'ii soldi 
Ncotoina cincrea 
Pci'onrysc.Hs >nanicnlatnn 
Spennophilns I ate ml is 
Tdiniasciitnts dotty I a si 
Thoinoii! ys iiiazd tint 
Zttpnx triiiotdtits 
H(t sxa 1'inctts s tutu s 
Ctoiis I ((trans 
Ctttiis In pi is 
Fclis coticolor 
G/ilo litscitu 
LI/>H- rnfus 
Mtnics (t iiici'icdiiu 
Mttrtcs pennant i 
Mnstcld cniiii/cd 
Mnstcld frei/ttttt 
Mnstcla t'isou 
Pi'ocijoii lotor 
Spiloydlc put onus 
Ui's/ts a iitci'icctiins 
Vnlpes fnlvd 
Ccrvns caiiadensis 
Odocoileits h. coliaiibidints 



shrew mole 

broad-footed mole 

Townsend mole 

marsh shrew 

Trowbridge shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

fringed myotis 

long-legged myotis 

Yum a myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

red tree vole 

California red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

mantled ground squirrel 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

ringtail or miner's cat 

coyote 

wolf 

mountain lion or cougar 

wolverine 

bobcat 

marten 

fisher 

short tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

red fox 

wapiti or elk 

black-tailed deer 
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Figure BP-].- Brewer Spruce Research Natural Area, 
Josephine County, Oregon. 



Figu re BP-2. -Communities in the Brewer Spruce Research 
Natural Area. Upper left: Rugged slopes of Little Gray- 
back Peak viewed from the southwestern corner of the 
natural area. Upper right: Typical Brewer spruce crown. 
Lower left: Rabbit Lake in late summer. Lower right: 
Scattered Brewer spruce, white fir, Shasta red fir, and 
western white pine with a typical brushfield in the back- 
ground. 
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BULL RUN RESEARCH 
NATURAL A RE A 1 

Mixed stands of noble fir, Pacific 
silver fir, western hemlock and Doug- 
las-fir on the slopes of a cirque in 
the Oregon Cascade Range. 

The Bull Run Research Natural Area was 
established on April 8, 1966. It exemplifies 
the mixed true fir (Abies spp.), hemlock (Tsuga 
spp.), and Douglas-fir (Pseudotsuga men- 
ziesii) forests found at middle elevations in 
central portions of the Cascade Range. The 
146-ha. (361-acre) tract is located in Clacka- 
mas County, Oregon, and is administered by 
the Columbia Gorge Ranger District (Spring- 
dale, Oregon), Mount Hood National Forest. 
The natural area lies immediately west of the 
Cascade Range divide at the head of the Bull 
Run drainage and on the eastern slope of 
Sentinel Peak and northern slope of Hiyu 
Mountain (fig. BR-1). It occupies portions of 
sections 27 and 34, T. 1 S., R. 8 E., Willamette 
meridian. Major bounding features are an old 
firebreak along the northeast and east, the 
1,000-m. (3,280-ft.) contour on the west, and a 
rockslide on the northwest (fig. BR-1). The 
natural area lies at 4526' N. latitude and 
12149'W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Since this natural area lies within the Bull 
Run watershed, the municipal water supply 
for Portland, access is strictly controlled. It 
is necessary to obtain an entry permit and, 
possibly, a key from the Ranger District before 
entering the watershed, regardless of the 

'Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



approach route. This is in addition to obtain- 
ing permission to conduct research on the 
natural area itself. 

Access to this natural area is either by foot 
or by boat. The simplest approach is probably 
by about 0.4 km. (0.25 mile) of unmaintained 
trail from the top of Hiyu Mountain. This trail 
drops about 180 m. (600 ft.) down the old 
firebreak on the north slope of the mountain 
before reaching the natural area. The summit 
of Hiyu Mountain is best reached via Forest 
Roads N12 (Lolo Pass road) and S10 from 
Zigzag on U.S. Highway 26, a distance of 
about 25 km. (16 miles). The other approach 
is by boat from the lower (western) end of 
Bull Run Lake. This can be reached either 
from the Sandy area via Forest Road S10 or 
from Zigzag via Forest Roads N12 and S10. 
If repeated visits are planned, heavy research 
equipment is involved, or the lower or north- 
ern portions of the natural area are of most 
interest, the lake approach is recommended. 
Boat rentals are not available. 

The nearest commercial accommodations 
are at Rhododendron and along adjacent por- 
tions of U.S. Highway 26. Developed forest 
campgrounds are also found in this area and 
along the Lolo Pass road (Forest Road N12). 

ENVIRONMENT 

The Bull Run Research Natural Area is 
located on mountain slopes in a cirque adja- 
cent to the crest of the Cascade Range (fig. 
BR-3). Topography is generally steep, with 
slopes commonly 30 to 60 percent in the 
southern half and in excess of 60 percent in 
the northern half of the area. Relatively gentle 
slopes and benches occupy limited area. 
Springs are common in middle and lower 
portions of the natural area, and streams have 
cut sharp, steep-walled canyons in several 
locations. Limited areas of rock slides (talus) 
are present (fig. BR-3). Elevations range from 
1,000 to 1,370 m. (3,280 to 4,500 ft). 
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Vulcanism and glaciation have been the 
primary geologic processes within the natural 
area. Bedrock is composed primarily of ba- 
salts and andesites belonging to the Cascade 
Andesite formation 2 and Pliocene-Pleistocene 
in age (Peck 1961). Pleistocene glaciation 
affected almost the entire Bull Run drainage, 
and at least two glacial advances are evident. 
Bull Run Lake itself lies behind a classical 
example of a terminal moraine. Compacted 
glacial till is present in several locations. 

The climate of the natural area is cool and 
wet. Total precipitation, measured nearby at 
the outlet of Bull Run Lake, averaged 3,125 
mm. (123 in.) between 1961 and 1967 3 . Sum- 
mers are relatively dry (about 200 mm. or 
8 in.) in July through September. The bulk of 
the precipitation occurs during the winter 
months, and much of this accumulates in 
snowpacks which probably attain maximum 
depths of 2 to 3 m. (6 to 9 ft.) on the average. 
Temperature data are not available for the 
area, and the nearest climatic station (U.S. 
Weather Bureau 1965) is at low elevation in 
the foothills about 29 km. (18 miles) to the 
west at the Portland Water Bureau's Head- 
works. 

Soils in the natural area have been mapped 
(fig. BR-2) and described as part of a general 
soil survey of the Bull Run drainage. 4 They 
are Podzols developed in glacial till and are 
classified into two tentative soil series 
Jackpot and Last Chance. The Jackpot soil 
is the more productive and usually contains 
an indurated till layer. A generalized profile 
description is as follows: 



01 and 02 4 to cm. 
A2 to 4 cm. 



Organic matter. 
Black (moist color) silt loam 
with very fine granular struc- 
ture, pH 4.6. 



Information from "Interim Soil Survey Report of 
the Bull Run Watershed Portion of the Bull Run- 
Sandy Soil Survey Area," by F. R. Stephens. 1962. 
Typewritten inservke report, 65 p., illus. USDA For- 
est Service, Region 6, Portland, Oregon. 

Unpublished data provided by J. Rothacher, U.S. 
Forest Service, Forestry Sciences Laboratory, Cor- 
vallis, Oregon. 

4 See footnote 2. 



A31 4 to 15 cm. Very dark brown gravelly 

silt loam with weak, fine, 
subangular blocky structure, 
pH 4.6. 

A32 15 to 32 cm. Very dark brown gravelly 

silt loam with weak, fine and 
medium subangular blocky 
structure, pH 4.8. 

B2 32 to 53 crn. Dark brown, stony, gravelly 

light clay loam with weak, 
fine subangular blocky struc- 
ture, 50 percent stone volume, 
pH 5.0. 

A typical Last Chance profile is generally 
more strongly podzolized: 

01 and 02 5 to cm. Organic matter. 

A2 to 4 cm. Gray and dark gray (moist 

color) sandy loam with weak, 
coarse platy to massive struc- 
ture, pH 4.2. 

B2ir 4 to 15 cm. Dark brown and dark reddish 

brown, stony, gravelly loam, 
massive to very weak, fine 
subangular blocky structure, 
30 percent stones and 45 per- 
cent gravel, pH 4.4. 

B3 15 to 25 cm. Brown to dark brown, stony, 

gravelly loam, massive, 30 
percent stones and 45 percent 
gravel, pH 4.6. 

C 25 to 70 cm. Brown, stony gravelly loarn, 

pH 4.8. 

D 70 to 160 cm. Brown, stony gravelly loam, 

pH 5.0. 

The D horizon may or may not be present, and 
A2 horizons vary from 1 to 8 cm. in thickness. 
Bedrock may lie 1 to 65 m. or more below the 
morainal deposits in the case of either soil 
series. 

BIOTA 

All 146 ha. (361 acres) of the Bull Run 
Research Natural Area are classified as SAF 
cover type 226, Pacific Silver Fir-Hemlock 
(Society of American Foresters 1954). The 
area falls within Kuchler's (1964) Types 3 or 
4 (Silver Fir-Douglas Fir or Fir-Hemlock 
Forest) and the Abies amabilis Zone of 
Franklin and Dyrness (1969). 

Forest stands in the natural area are a mix- 
ture of noble fir (Abies procera), Pacific silver 
fir (Abies amabilis), western hemlock (Tsuga 
heterophylla), and Douglas-fir. The first three 
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species are common throughout the entire 
natural area, while Douglas-fir tends to be 
only a minor component or absent in the 
stands above 1,100 m. (3,600 ft.). Mountain 
hemlock (Tsuga mertensiana) occurs at higher 
elevations. The forests in the area are all 
old growth with an estimated age in excess 
of 250 years. The largest trees in the stand 
are generally noble fir (fig. BR-3) and Douglas- 
fir, followed by western hemlock and Pacific 
silver fir, in that order. Mensurational data 
are not available, but dominant trees on better 
sites are often 90- to 130-cm. (35- to 50-in.) 
d.b.h. and over 45 m. (150 ft.) tall. 

Size and age class distributions indicate 
Pacific silver fir is the major climax species 
throughout the natural area. Pacific silver fir 
seedlings, saplings, and poles are by far the 
most numerous in the stands. Western hem- 
lock appears to be either intermediate suc- 
cessionally or a minor climax species on 
some sites. Douglas-fir and noble fir are 
clearly pioneer species and are gradually 
being eliminated by mortality. 

Two major plant communities are common 
within the natural area 5 which probably belong 
to the Abies amabilislStreptopus curvipes 
and Abies amabilislVaccinium alaskaense 
Associations (Franklin 1966). The Abies ama- 
bilislStreptopus curvipes Association typifies 
the more productive sites and Jackpot soil 
series. The dense, herbaceous understory 
includes Vancouveria hexandra, Streptopus 
curvipes, Achlys triphylla, Alarum caudatum, 
and Oplopanax horridum. The Abies ama- 
bilislVaccinium alaskaen.se Association is 
found on poorer sites and Last Chance soils. 
Vaccinium alaskae?ise, V. membranaceum, 
Menziesia ferru.ginea, Cornus canadensis, 
Xerophyllum tenax, and Gaultheria ovatifolia 
are common understory plants. The presence 
of Rhododendron macrophyllum contrasts 
with its absence in similar Abies amabilisl 
Vaccinium alaskaense communities north of 
the Columbia River in the Washington Cascade 
Range. 

Mammals believed to occur as either resi- 
dents or transients within the natural area 
are listed in table BR-1. The ruffed grouse 

5 See footnote 2. 



(Bonasa umbellus) is an important resident 
gamebird. 

Specialized habitats within the natural area 
include spring and seep areas, the several 
permanent streams, and open talus or rock 
slides (fig. BR-3). 

HISTORY OF DISTURBANCE 

The natural area is essentially free of any 
human disturbance. Minor disturbances due 
to transient fishermen, hunters, hikers, etc. 
are, and will continue to be, absent due to the 
strict control over access to the Bull Run 
drainage. The bounding firebreak has re- 
generated with young trees, and any minor 
edge effects it has caused should decline 
rapidly in the future. 

The natural area also appears to have been 
free of significant natural disturbances, such 
as wildfire in recent decades. 

RESEARCH 

There is no history of research in Bull Run 
Research Natural Area except in connection 
with the general soil survey. 

The natural area is particularly valuable as 
a site for studies of the mixed stands typical 
of the transition zone between temperate and 
subalpine forests. Two contrasting soil and 
community types can be compared within the 
tract. Specialized areas available for study 
include the aquatic and semiaquatic habitats 
and rock slides; these may be of special 
interest for zoological studies. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 7.5' Bull Run 
Lake, Oregon quadrangle, scale 1:24,000, 
issued by the U.S. Geological Survey in 1962; 
and geology Geologic Map of Oregon 
West of the 121st Meridian, scale 1:500,000 
(Peck 1961). Either the District Ranger (Col- 
umbia Gorge Ranger District) or Forest 
Supervisor (Mount Hood National Forest, 
Portland, Oregon) can provide details on the 
most recent aerial photo coverage and forest 
type maps for the area. 
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Table BR-1. Tentative list of mammals for the Bull Run Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Oarnivora 



Neurotrickus gibbsi 
Scapanus orarhis 
Scapanus toivnsendi 
Sorex bendirii 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiums borealis 
Lasiurus cinereus 
Myotis califomicus 
Myotis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Ochotona princeps 
Aplodontia rufa 
Arborimiis albipes 
A)'bo>'i)itus longicandns 
Clethrionor/tys californicns 
Ercthizon donation 
En to. mias anioenns 
En t ami UN townsendi 
Glaitconiys sabriinix 
Mi c rot tin long i ('audits 
Mi c rot its orcyoni 
Mio'otn s >'ic h a i T/.S oni 
Microtns toicnxendi 
Ncotoina cincrca 
Pcro iiiyKcttH ma n icnla tun 
Pit c na co DII/H in t cnncdiu .s 
Tit in iascin rns donglasi 



Artiodactyla 



C(tiiin lat I'aiiH 
C(tnis InpitH 
Fclis coiicolor 
Gnlo Insctts 
Lynx ntfits 
Marten (tine >!((( tut 
Mnrti'K peniHtiiti 
Must da ('fini)U'(t 
Mnstdaffcnata 
MtiHtela vison 
Procyon loto)' 
Spilogalc pit tori us 
Ui'snx atncricunnti 
Vitlpcs fitlva 



Odocoilcns h. honionns 



shrew mole 

coast mole 

Townsend mole 

marsh shrew 

northern water shrew 

Trowbridge shrew 

Yaquina shrew 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yum a myotis 

Townsend big-eared bat 

snowshoe hare 

pika 

mountain beaver 

white-footed vole 

red tree vole 

California red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

Townsend volt 

bushy-tailed wood rat 

deer mouse 

heather vole 

chickaree 

Pacific jumping mouse 

coyote 

wolf 

mountain lion or cougar 

wolverine 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

red fox 

wapiti or elk 

mule deer 
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Figure BR-7.- Bull Run Research Natural Area, 
Clackamas County, Oregon. 
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Figure BR-2.- Soil type map for Bull Run Research Natural Area 



Figure /?-3.-Views of the Bull Run Research Natural Area. 
Upper left: Mixed forest of true firs, Douglas-fir, and 
western hemlock in the center of the natural area 
viewed across a small rock slide. Upper right: Old fire- 
break and forest at the edge of the natural area (right) 
looking south to the summit of the Hiyu Mountain. 
Lower left: Natural area and environs as seen from the 
summit of Hiyu Mountain; the firebreak on the right 
forms the eastern boundary and the rock slide near the 
center of the picture the northern boundary. Lower 
right: Typical specimen of old-growth noble fir about 
100-cm. (40-in.) d.b.h. growing in the natural area. 
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BUTTER CREEK 

RESEARCH NATURAL 

AREA 1 

A subalpine mosaic of forest, shrub, 
and meadow communities in a rug- 
ged 2,000-acre drainage in the Wash- 
ington Cascade Range near Mount 
Rainier. 

Butter Creek Research Natural Area exem- 
plifies an entire mosaic of subalpine com- 
munities including closed forest, parkland, 
shrubfields, and meadows. The 810-ha. (2,000- 
acre) tract is located in Lewis County, Wash- 
ington, and administered by Mount Rainier 
National Park (Longmire, Washington). The 
natural area includes all of Butter Creek 
drainage within the park; consequently, boun- 
daries follow natural topographic features 
(ridge and mountain summits) except along 
the southern edge (fig. BU-1). It lies at 46 45' 
N. latitude and 121 44' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area occupies a rugged drain- 
age lacking trails and roads; consequently 
access is by cross-country travel which is 
frequently difficult and requires care. The 
upper end of the natural area is reached via 
the Pinnacle Peak trail which terminates at 
the edge of the tract in the saddle between 
Pinnacle and Plummer Peaks. Most of the 
meadow areas can be reached from this point 
by easy to moderately difficult cross-country 
travel . A Forest Service logging road up Butter 



1 Description prepared by Dr. C. T. Dyrness and 
Dr. J. F. Franklin, U.S. Department of Agriculture, 
Forest Service, Pacific Northwest Forest and Range 
Experiment Station, Forestry Sciences Laboratory, 
Corvallis, Oregon. 



Creek terminates in a clearcut about 0.8 km. 
(0.5 mile) south of the park boundary; the 
lower part of the natural area is reached in 
this way with Butter Creek itself providing the 
easiest cross-country route from the roadhead 
into the tract. 

Commercial accommodations are located 
nearby at Longmire and Paradise Valley in 
the National Park and at Ashford and Pack- 
wood. There are numerous improved camp- 
grounds in adjacent portions of Mount Rainier 
National Park and the Gifford Pinchot Na- 
tional Forest. 

ENVIRONMENT 

The natural area occupies the entire upper 
drainage of Butter Creek, including two major 
branches which are effectively divided for 
most of their length by a large downward 
trending ridge (fig. BU-1). This is one of the 
major drainage basins on the south slopes of 
the Tatoosh Range, an intruded mountain 
massif of east-west orientation. Various moun- 
tain peaks and ridges of this range, such as 
Wahpenayo, Lane, Pinnacle, Plummer, Uni- 
corn, and Boundary Peaks, form a semicircu- 
lar rim for the northerly boundaries of the 
tract (fig. BU-3). The natural area spans a 
wide range in elevations varying from about 
1,040 m. (3,400 ft.) along Butter Creek to 
2,116 m. (6,939 ft.) at the summit of Unicorn 
Peak. It also incorporates a variety of moun- 
tain landforms from precipitous rock out- 
crops to nearly level valley bottom. Gentle 
topography is confined to the valley bottoms 
along the lower reaches of Butter Creek and 
to occasional benches at higher elevations. 
Most of the natural area consists of moderate 
to steep (30- to 90-percent) mountain slopes, 
some of which are continuous over nearly the 
entire elevational span (fig. BU-3). Precipitous 
topography is most common along the bound- 
ing ridges and at intermediate elevations 
along the west branch of Butter Creek. 
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The natural area incorporates several miles 
of perennial stream. In addition, there are at 
least four ponds or lakes within the natural 
area, all located in the subalpine parkland. 
Three of these are located at about 1,555 m. 
(5,100 ft.) in the northwestern corner of the 
natural area on the slopes below Lane Peak. 
Cliff Lake, the largest, covers about 2.2 ha. 
(5.5 acres) and has a maximum depth of 9 m. 
(30 ft.) (Wolcott 1961). An unnamed lake 
(about 0.4 ha. or 1 acre in size and shallow) 
and a smaller pond are located about 300 m. 
(1,000 ft.) southwest of Cliff Lake. No fish 
inhabit either of the lakes (Wolcott 1961). 
The fourth pond is located just inside the 
northeastern corner of the natural area in the 
saddle between Pinnacle and Unicorn Peaks. 
The geology of the Butter Creek Research 
Natural Area is probably better known than 
any other aspect of its natural history (Cran- 
dell 1969a, 1969b; Fiske, Hopson, and Waters 
1963). The bulk of the natural area is located 
on Miocene-Pliocene intrusive igneous rocks 
(Fiske, Hopson, and Waters 1963) (fig. BU-2). 
These are the granodiorites and quartz mon- 
zonites of the Tatoosh pluton; included are 
subordinate amounts of quartz diorite, con- 
tact breccia, and fine-grained border rocks. 
Oligocene-Miocene volcanic rocks belonging 
to the Stevens Ridge formation dominate the 
western third of the natural area and occur 
along the bounding ridges elsewhere. These 
consist of rhyodacite ash flows with sub- 
ordinate amounts of volcanic breccia and 
sandstones and siltstones of epiclastic and 
pyroclastic origin. The oldest volcanic rock 
formation, the Ohanapecosh, occupies a 
small area in the lower reaches of Butter 
Creek. The volcanic breccias and associated 
epiclastic and pyroclastic sandstones and 
siltstones of this formation are of Eocene age. 
Finally, small areas of dioritic rocks and of 
basaltic and andesitic rocks belonging to the 
Fifes Peak formation occur in alternating 
layers near the summit of Unicorn Peak. 

Existing landforms and surficial geology 
are primarily the result of stream erosion and 
glaciation. Glaciers have occupied the drain- 
age periodically (Crandell 1969b) and are 
responsible for the alplike appearance of the 
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upper ridge and the U-shaped valley of the 
west branch of Butter Creek. The surficial 
geology of most of the tract appears to be 
relatively simple, undifferentiated bedrock 
types (Crandell 1969a). However, blockfield 
deposits are identified on the slopes below 
Pinnacle Peak and the ridgetop along the 
east boundary. In addition, taluses occur 
mainly on the slopes below the northwest 
boundary ridgetop from Wahpenayo to Lane 
Peaks (fig. BU-2). 2 'Recent aeolian deposits 
of volcanic ejecta also blanket much of the 
natural area. These deposits are largely made 
up of pumice and volcanic ash of varying age. 
Ash layers W and Y from Mount St. Helens, 
which are about 450 and 3,250 to 4,000 years 
old, respectively, are known to occur on the 
tract (Crandell 1969b). 

A wet, cool maritime climate prevails. An- 
nual precipitation is heavy, with maxima in 
December and January and minima in July 
and August. Summers are generally cool 
with frequent cloudy days, but only about 
10 percent of the precipitation occurs from 
June through August. A winter snowpack 
develops over the entire natural area, but its 
depth and total annual snowfall increase 
rapidly with elevation. The range of climatic 
conditions encountered on the natural area 
are approximated by the following data from 
the Longmire and Paradise Valley weather 
stations, 5 and 3 km. (3 and 2 miles) west and 
north of the natural area, respectively (U.S. 
Weather Bureau 1965): 

Purudixe 
Vullcy 



Elevation ................ 842 m. 1,821 m. 

(2,762 ft.) (5,550 ft.) 

Mean annual temperature . 7.3C. 8.4C. 

(45.1F.) (38.2F.) 



2 Blockfield deposits consist of angular rock frag- 
ments pried from underlying formations by freeze- 
thaw cycles of moisture in cracks. Taluses are loose 
accumulations of coarse and typically fresh and 
angular rock fragments with steeply sloping surfaces. 
Taluses can be differentiated from blockfield deposits 
by their location beneath cliffs and the wide range in 
rock fragment size from pieces a few centimeters 
across to blocks 10 m. or more in maximum diameter 
(Crandell 1969a). 



Paradise 
Longmire Valley 



Mean January temperature 
Mean July temperature .... 

Mean January minimum 
temperature 



Mean July maximum 
temperature 



Average annual 
precipitation 



June through August 
precipitation 



Average annual snowfall . . 



-0.9C. 

(30.3F.) 

16.2C. 



(24.5F.) 

23.8C. 
(74.9F.) 

2,094mm. 
(82.43 in.) 

171 mm. 
(6.73 in.) 

474 cm. 
(186.5 in.) 



-3.4F. 
(25.8F.) 

11.6C. 
(52.8F.) 

-7.0C. 



17.4C. 
(63.3F.) 

2,635 mm. 
(103.73 in.) 

226 mm. 
(8.91 in.) 
1,362 cm. 
(587.4 in.) 



Soils in the forested lower end of the 
natural area are largely Podzols and Regosols 
with limited areas of Alluvial soil in terrace 
positions along Butter Creek. The podzolic 
soils are formed primarily in layers of pumice 
and volcanic ash which have been aerially 
deposited over the surface of the bedrock. 
A typical soil on relatively gentle terrain just 
north of the confluence of the two major 
branches of Butter Creek exhibited the fol- 
lowing horizons: 



01 and 02 7 to cm. 



A2 
B2 



IIAb 



HCb 



to 2 cm. 
2 to 20 cm. 



20 to 25 cm. 



25 to 32 cm. 



IIIB2b 32 to 45 cm. 



Poorest floor material of vary- 
ing stages of decomposition. 
Light gray sand-size pumice. 
Dark brown loam with high 
pumice content and some 
pockets of fresh pumice. 
Very dark grayish brown loamy 
sand. 

White unweathered pumice 
sand with brownish yellow 
pockets caused by iron staining. 
Brown pumiceous silt loam 
over bedrock (granodiorite). 



Some gravels and cobbles are typically inter- 
mixed with the volcanic ash and pumice, 
especially in the buried horizons. Regosolic 
soils on steeper slopes are intimate mixtures 
of pumiceous materials and rock fragments 
showing little evidence of profile develop- 
ment. 

Much of the upper, nonforested portion of 
the natural area consists of steep slopes 



characterized by talus and blockfield de- 
posits. However, on more gentle terrain at 
high elevations are tracts of Alpine Turf and 
Alpine Meadow soils. These soils are char- 
acterized by black, generally thick A horizons 
underlain by a stony substratum. 



BIOTA 

There are at least four major categories of 
subalpine plant communities found within 
the Butter Creek Research Natural Area: (1) 
forests of Pacific silver fir (Abies amabilis), 
western hemlock (Tsuga heterophylla) , and 
noble fir (Abies procera) typical of middle 
elevations in the Cascade Range; (2) sub- 
alpine forests typified by mountain hemlock 
(Tsuga mertensiana) and Pacific silver fir 
which ranged from a continuous closed 
canopy to isolated, patchy tree groups found 
near tirnberline; (3) shrub communities, gen- 
erally dominated by Sitka alder (Alnus sin- 
uata), or Alaska-cedar (Chamaecyparis noot- 
katensis), and vine maple (Acer circinat/um); 
and (4) subalpine meadows of widely variable 
composition and structure. Each of these 
categories covers a significant area although 
no quantitative breakdown is available. SAF 
cover types represented include 226, Pacific 
Silver Fir-Western Hemlock, and 205, Moun- 
tain Hemlock-Subalpine Fir (Society of Amer- 
ican Foresters 1954). Kuchler's (1964) Types 
3, Silver Fir-Douglas Fir Forest; 4, Fir-Hem- 
lock Forest; and 52, Alpine Meadows and 
Barren, are present. Lower elevations fall 
within the Abies aniabilis Zone (Franklin 
and Dyrness 1969) and higher elevations 
cover both the closed forest and parkland 
(forest-meadow mosaic) subzones of the Tnuga 
mertenxiana Zone (Franklin and Bishop 1969). 
True alpine vegetation is probably not pre- 
sent; precipitous slopes preclude vegetational 
development at the highest elevations (over 
about 6,300 ft. or 1,900 m.) where it might be 
expected. 

Reconnaissance of the natural area was 
unusually limited in view of its large size and 
complexity. On-the-ground examination has 
been restricted to subalpine meadow areas 
near the northern boundary and several 
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forested sites adjacent to Butter Creek at 
the southern boundary. Sites occupied by 
shrubs and young trees which cover much of 
the central portion of the tract received only 
limited attention. 

Forest communities in the southern portion 
of the natural area (Abies amabilis Zone) 
include serai stages of the Abies amabilisl 
Vacdnium alaskense, Abies amabilis IStrep- 
topus curvipes, and Abies amabilis I Oplo- 
panax horridum Associations described by 
Franklin (1966). Near the southern boundary 
stream, terraces adjacent to Butter Creek 
are occupied by an open, serai phase of the 
Abies I Vacdnium Association. Tree overstory 
is very scattered and made up of about equal 
amounts of noble fir and Pacific silver fir. 
Although both silver fir and western hemlock 
are also present, tree regeneration is generally 
dominantly noble fir. The dense shrub layer, 
dominated by Vacdnium alaskense, also in- 
cludes vine maple, Rubus spectabilis, and 
Sambucus racemosa. The most important 
herbs are Clintonia uniflora and Pteridium 
aquilinum, with smaller amounts ofAnaphalis 
margaritaceae, Achlys triphylla, Tiarella uni- 
foliata,Veratrumviride,andSmiladnastellata. 

An open, serai phase of the Abies amabilisl 
Streptopus curvipes Association occupies 
rather extensive areas on moderate to steep 
slopes above Butter Creek. The overstory is 
made up of scattered, often very large noble 
fir (fig. BU-3) along with smaller Pacific silver 
fir. A thicketlike understory of vine maple 
makes travel through the area very difficult. 
Other species of some importance in these 
stands include Pachistima myrsinites, Achlys 
triphylla, Clintonia uniflora, Streptopus cur- 
vipes, Pteridium aquilinum, Galium triflorum, 
Polystichum munitum, and Rubus lasiococcus. 
In wetter areas this community gives way to 
the Abies amabilislOplopanax horridum. 

The Abies IStreptopus Association is also 
found with a dense tree overstory but only at 
scattered locations at low elevations. Domi- 
nant trees are old-growth Douglas-fir (Pseudo- 
tsuga menziesii) and western hemlock, with 
Pacific silver fir the most abundant species 
in the understory. The shrub layer is scattered, 
comprised of such species as Acer circina- 
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turn, Vacdnium alaskense, and Rubus specta- 
bilis. The herb layer is well developed and 
typically includes Achlys triphylla, Gymno- 
carpium dryopteris, Tiarella unifoliata, Strep- 
topus curvipes, Rubus pedatus, R. lasiococ- 
cus, Viola sempervirens, Chimaphila men- 
ziesii, Pyrola asarifolia, and Trillium ovatum. 
The forests occupying the Tsuga merten- 
siana Zone were examined to only a minor 
extent. Tree species present include moun- 
tain hemlock, Pacific silver fir, subalpine fir 
(Abies lasiocarpa), and whitebark pine (Pinus 
albicaulis). As mentioned, conditions vary 
widely from closed stands of both young and 
old age to small tree groups surrounded by 
meadows (fig. BU-3). In general, Pacific silver 
fir is less common in the parkland subzone 
above the line of continuous forest, and white- 
bark pine is uncommon in the lower eleva- 
tion, closed forest. Community types pro- 
bably include the Abies amabilis-Tsuga mer- 
tensiana I Vaccinium membranaceum and 
Abies amabilis I Menziesia ferruginea Associa- 
tions described by Franklin (1966) as well as 
others. 

Shrub communities are of several types. 
Stands dominated by 3- to 5-m. (9- to 15-ft.) 
tall Sitka alder, vine maple, or Alaska-cedar 
are believed to be topographic or topoedaphic 
climax types. They probably owe origin and 
maintenance to special environmental condi- 
tions, such as an extremely stony substrate 
and recurring snow avalanches. The effects 
of heavy snowloads are evident in the strong 
bowing of Sitka alder stems, and the resilience 
of the stems allows them to bend under ava- 
lanching rather than break. The avalanche 
communities are especially common on the 
slopes above the west branch of Butter Creek 
(fig. BU-3). In general, vine maple apparently 
dominates brushfields on drier sites and 
Sitka alder and Alaska-cedar on moister sites. 
An earlier description of the area (Anonymous 
1942) mentions brushfields with Rhododen- 
dron albiflorum and Sorbun oecidentalis 
as major components. These have not been 
seen and may be misidentifications of the 
maple, alder, or Alaska-cedar communities. 

Subalpine meadow vegetation begins at 
about 1,585-m. (5,200-ft.) elevation, although 



most occurs between 1,675 and 1,830 m. 
(5,500 to 6,000 ft.). The extensive steeply 
sloping portion of this headwaters area is 
south-facing with very shallow soils (fig. BU-3) . 
As a result, the habitat is relatively warm and 
dry during the growing season and supports 
two closely related subalpine meadow types 
characteristic of such habitats. These have 
tentatively been named the Festuca viridulal 
Lupinus latifolius and Festuca viridulal Aster 
ledophyllus types. 3 The FestucalAster com- 
munity occurs on the driest portion of the 
slopes and includes as dominants the follow- 
ing species: Festuca viridula, Aster ledo- 
phyllus, Carex spectabilis, Castilleja miniata, 
Erigeron salsuginosus, Agoseris alpestris, 
Lupinus latifolius, Polygonum bistortoides , 
and Phlox diffusa. The most important species 
in the Festucal Lupinus community are: Fes- 
tuca viridula, Lupinus latifolius, Carex spec- 
tabilis, Polygonum bistortoides, Castilleja 
oreopola, Pedicularis bracteosa, Ligusticum 
purpureum, Anemone occidentalis, Erigeron 
salsuginosus, and Potentilla flabellifolia. Lo- 
calized seep areas on these otherwise dry 
slopes support such species as Phyllodoce 
empetriformis, Veratrum viridum, and Valeri- 
ana sitchensis. 

Two closely related heather communities 
occupy the moister and cooler sites, such as 
ridgetops and protected east-facing slopes. 
These are the Phyllodoce empetriformis I 
Lupinus latifolius, and Phyllodoce empetri- 
form islVaccinium deliciosum communities. 
Some of the dominant species in the Phyllo- 
docelLupinus type are Phyllodoce empetri- 
formis, Cassiope 'mertensiana, Lupinus lati- 
folius, Carex spectabilis, and Lycopodmm sp. 
Species characteristic of the Phyllodocel 
Vaccinium type include Pliyllodoce empetri- 
formis, Cassiope mertensiana, Vaccinium 
deliciosum, Lupinus latifolius, and Anten- 
naria lanata. 

Snowbed communities are found at highest 
elevations in those localized areas where 
snowbanks persist until late in the growing 
season. Generally these sites are easily recog- 



;! Data on subalpine meadows were in personal com- 
munication from Mr. Jan Henderson, Department 
of Botany, Oregon State University, Corvallis. 



nized by the overwhelming dominance of 
Carex nigricans. 

In general, Phyllodoce and related cooler, 
moister subalpine community types are most 
common at the head of the west branch of 
Butter Creek (e.g., around Cliff Lake) and 
least common at the head of the east branch 
below Pinnacle Peak. The Festuca-types are 
distributed in a reverse fashion, being most 
abundant on the slopes below Pinnacle Peak 
and extending toward Unicorn Peak. 

Meadow-associated or timberline tree spe- 
cies have already been mentioned. None are 
known to invade the Fesiuca-dominated com- 
munities to any extent. However, both sub- 
alpine fir and mountain hemlock have invaded 
the Phyllodoce communities, a phenomenon 
commonly encountered in the Cascade Range 
and believed related to climatic fluctuations 
(Franklin et al. 1971). 

A tentative list of mammals believed to 
inhabit the natural area as residents or tran- 
sients is provided in table BU-1. Important 
resident birds include blue grouse (Dendra- 
gapus obscurus), Franklin's grouse (Cana- 
chites canadensis] , white-tailed ptarmigan 
(Lag opus leucurus), gray jays (Perisoreus 
canadensis), and Clark's nutcrackers (Nuci- 
fraga columbiana), the last named an impor- 
tant vector for the distribution of whitebark 
pine seeds. A bird checklist and a mammalogi- 
cal guidebook (Potts and Grater 1949) for 
Mount Rainier National Park are available 
at the Park headquarters. 



HISTORY OF DISTURBANCE 

Human disturbance in the tract is essen- 
tially absent except in a very small area near 
the terminus of the Pinnacle Peak trail. South 
of the saddle where it terminates, visitors 
have produced numerous trails, campfire 
spots, and patches of trampled vegetation. 

Perhaps the most important natural dis- 
turbances are the avalanches which re- 
peatedly plunge down some of the more 
precipitous slopes and the oversteepened 
headwater channels of Butter Creek (fig. 
BU-3). There is abundant evidence that ava- 
lanching is probably the single most impor- 
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tant factor in controlling forest composition 
and age in the natural area. 

RESEARCH 

The Butter Creek Research Natural Area 
is currently being used as a sampling site in 
a study of alpine and subalpine meadow 
vegetation of Mount Rainier National Park. 4 

The natural area offers innumerable oppor- 
tunities for ecological research on the com- 
munities, plants, and animals of subalpine 
regions in the Cascade Range. Its size makes 
it suitable for many types of research activities 
not possible in smaller tracts, such as studies 
of larger-sized animals. Furthermore, it pro- 
vides a complete mosaic of subalpine com- 
munities rather than an isolated representa- 
tion of only one. The great range in elevation 
makes it possible to study relationships over 
broad environmental and community gra- 
dients, from old-growth true fir-western hem- 
lock stands to snowbed communities situated 
760 m. (2,500 ft.) above. In addition, it offers 
an unparalleled opportunity to study succes- 
sion following avalanching because of the 



4 Research by Mr. Jan Henderson, Department of 
Botany, Oregon State University, Corvallis. 



wide range in age and abundance of ava- 
lanche tracks which are present. Finally, the 
western and eastern parts of the natural area 
have sharply contrasting bedrock, making 
possible comparative studies of communities 
on intrusive and extrusive igneous rock types. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography special 15' x 25' 
Mount Rainier National Park, Washington 
quadrangle, scale 1:62,500, issued by the U.S. 
Geological Survey in 1955 and, for the south- 
ern third of the area, the 15' Packwood, Wash- 
ington quadrangle, scale 1:62,500, issued 
in 1962; and geology Geologic Map and 
Sections of Mount Rainier National Park, 
Washington, scale 1:62,500 (Fiske, Hopson, 
and Waters 1963), Surficial Geology of Mount 
Rainier National Park, Washington, scale 
1:48,000 (Crandell 1969a), and Geologic Map 
of Washington, scale 1:500,000 (Huntting et 
al. 1961). The Superintendent (Mount Rainier 
National Park, Longmire, Washington) can 
provide details on the most recent aerial 
photograph and type map coverage for the 
area. 
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Table BU-1. Tentative list of mammals for Butter Creek Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Neiirotrichus gibbsi 
Scapanus orarius 
Scapamts toivnsendi 
Sorex cinereus 
Sorex obscurus 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereiis 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 

Myotis yumanensis 
Lepus americanus 

Ochotona princeps 

Aplodontia rufa 

Castor cctnadensis 

Clethrionomys gapperi 

Erethizon dorsatum 

Eutamias amoenus 

Eutamias townsendi 

Glaucomys sabrinus 

Marmota caligata 

Microtus longicaudus 

Microtus oreyoni 

Microtus nchardsoni 

Neotoma cinerea 

Peromyscus maniculatus 

Phenacomys intermedius 

Spermopkilus sataratus 

Tamiaschmis douglasi 

Thomomys talpoides 

Zapus princeps 

Canis latrans 

Felis concolor 

Littra canadensis 

Lynx ntfits 

Maries americana 

Mustela ermine a. 

Mustelafrenata 

Mustela visou 

Spiloc/ale patoriits 

Ursits americanus 

Viilpes fulva 

Cervus cctnadensis 

Odocoileus h. coluvtbianiis 

Oreamnos americanus 



shrew mole 

coast mole 

Townsend mole 

masked shrew 

dusky shrew 

northern water shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

snowshoe hare 

pika 

mountain beaver 

beaver 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

hoary marmot 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Cascades mantled ground squirrel 

chickaree 

northern pocket gopher 

western jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

short-tailed weasel or- ermine 

long-tailed weasel 

mink 

spotted skunk or civet cat 

black bear 

red fox 

wapiti or elk 

black-tailed deer 

mountain goat 
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Figure BU-?.- Butter Creek Research Natural Area, 
Lewis County, Washington. 





TATOOSH PLUTON AND ASSOCIATED INTRUSIVES 

GRANODIORITE AND QUARTZ MONZONITE 

DIORITE, QUARTZ DIORITE, GRANODIORITE AND QUARTZ MONZONITE 
PORPHYRIES 

EXTRUSIVE IGNEOUS ROCKS 

RHYODACITIC ASH FLOWS OF STEVENS RIDGE FORMATION 

VOLCANIC BRECCIA, SANDSTONE AND SILTSTONE OF OHANAPECOSH 
FORMATION 

BASALT BASALTICANDESITE AND ANDESITE FLOWS OF FIFES PEAK 
FORMATION 




TALUSES (EXCEPT DENSELY FORESTED TALUSES) 
BLOCK - FIELD DEPOSITS 



Figure BU-2.- Geology of Butter Creek Research Natural Area 
showing bedrock (upper) and surficial (lower) 
features (after Fiske, Hopson, and Waters 1963, 
and Crandell 1969a). 



Figure BU-3. -Natural features of Butter Creek Research 
Natural Area. A: South slope of Plummer Peak; note the 
extensive avalanche tracks on the left and mixed forests 
of true firs, Douglas-fir, and western hemlock in the 
center and on the right (mid-July 1971). B: South 
slopes of Pinnacle Peak (center) and The Castle (right); 
note extensive avalanche tracks in the center of the pic- 
ture (mid-July 1971). C: Mosaic of subalpine meadows 
and tree groups in the parkland subzone of the Tsuga 
mertensiana Zone on the south slopes of Pinnacle Peak 
(left) and The Castle (right) (August 1969). D: Shrub 
communities dominated by Sitka alder and vine maple 
along the west branch of Butter Creek (August 1969). 
E: Forest-meadow mosaic at the head of the west 
branch of Butter Creek; two small ponds are located on 
the bench near the center of the picture (August 1969). 
F: Basin at head of the east branch of Butter Creek; a 
small pond is located near the saddle at the left of the 
picture (mid-July 1971). 



Figure B U-3. -Natural features of Butter Creek Research 
Natural Area (continued). G: Typical old-growth noble 
fir, Pacific silver fir, and western hemlock stand at the 
confluence of the west and east branches of Butter 
Creek. H: Typical specimen of old-growth noble fir in 
the lower part of the natural area. I: Avalanche track 
communities of Sitka alder (center) and mountain hem- 
lock (upper right) emerging from the winter snowpack 
(mid-July 1971). J: Alaska-cedar-dominated avalanche 
track communities on the south slope of Plummer Peak 
(mid-July 1971). K: Butter Creek, Sitka alder communi- 
ties, and noble fir forest at the southern boundary of 
the natural area; Plummer Peak in distance (mid-July 
1971). L: View from Plummer Peak to the confluence 
of the east and west branches of Butter Creek (hidden in 
trees), showing the best developed forest stands in the 
natural area; note the younger, even-aged true fir stand 
in the center of the picture which has developed on an 
old avalanche track (mid-July 1971). 
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CANYON CREEK 

RESEARCH NATURAL 

AREA 1 

Virgin ponderosa pine/pinegrass 
stands in the Blue Mountains of 
northeastern Oregon. 

The Canyon Creek Research Natural Area 
was established August 2, 1960, as an example 
of virgin ponderosa pine (Pinus ponderosa) 
stands which are important in the Blue Moun- 
tains of central and northeastern Oregon. 
The 284-ha. (700-acre) tract is located in 
Grant County, Oregon, and is administered 
by the Bear Valley Ranger District (John Day, 
Oregon), Malheur National Forest. Unfenced, 
topographic boundaries give it an irregular 
shape (fig. CC-1). It occupies portions of sec- 
tions 3, 4, 9, and 10, T. 15 S., R. 32 E., Willa- 
mette meridian. It lies at 44 17' N. latitude 
and 11952'W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Access is rather difficult because the nearest 
road terminates approximately 2.5 km. (1.5 
miles) from the tract at a privately owned 
ranch. Directions should be obtained from the 
Bear Valley District Ranger together with a 
letter of introduction to the ranch owner. The 
rancher is most helpful when he knows a per- 
son has business on National Forest land, and 
he can give specific directions for following 
the correct jeep trail across his property. 
Public accommodations are available in Can- 
yon City, 19 km. (12 miles) north on U.S. 
Highway 395 or at Wickiup Camp 10 km. 
(6 miles) south. Primitive camps are located 

1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 6, 
Portland, Oregon. 



along Canyon Creek adjacent to the natural 
area; however, all stream water on livestock 
range is a potential source of typhoid fever 
and should be boiled. 

ENVIRONMENT 

The Canyon Creek Research Natural Area 
varies from 1,433- to 1,798-m. (4,700- to 
5,900-ft.) elevation. It occupies a topographi- 
cally gentle, southerly facing enclosed basin 
which rises from Canyon Creek to moderately 
steep ridges on the northern and western 
edges. Slope aspects are east, south, and west. 

The natural area contains both granitic 
and andesitic parent rocks and some volcanic 
ash deposits on its upper slopes. It apparently 
straddles the contact between Strawberry 
Mountain granitics and serpentines and some 
of the many andesitic and basaltic flows char- 
acteristic of the Blue Mountains. 

A modified continental climate prevails 
with cool, moist, partly cloudy winters and 
warm, dry, cloudless summers. Precipitation 
is moderate and seasonal, usually occurring 
as snow. Climatic data from Seneca, 16 km. 
(10 miles) southwest in a rain shadow valley, 
is as follows (U.S. Weather Bureau 1965): 

Mean annual temperature 4.7'V. (4().f>F.) 

Mean January temperature -4.7C. (2,S.GF.) 

Mean July temperature lf>.8 c T. (G0.4F.) 

Mean January minimum 

temperature -i:U)('. (7.0 U F.) 

Mean July maximum temperature . . 28.8"C. (815. 9F.) 

Average annual precipitation 304 mm. (11.95 in.) 

June through August 

precipitation 40 mm. ( 1.59 in.) 

Average annual snowfall 177 cm. (69.8 in.) 

Soils are variable. At lower elevations, 
residual and colluvial soils from granite are 
present in small areas. Generally, the upper 
slopes are covered by volcanic ash soils with 
buried residual profiles from andesite or 
granite. They may be broadly classed as Gray 
Wooded under forest cover and Regosols under 
juniper and bunchgrasses. 
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BIOTA 

All forested stands in the area are domi- 
nated by ponderosa pine and are classed as 
SAF cover type 237, Interior Ponderosa Pine 
(Society of American Foresters 1954). They 
apparently fit either Kuchler's (1964) Types 
10 or 11, Ponderosa Shrub Forest or Western 
Ponderosa Forest. Area and volume by forest 
composition (based on volume) are as follows: 

Vohonelunit area Area 



Stand 
composition 



Cu. m./ha. 



Bd.ft.l 
acre 



Ha. Acres 



Ponderosa pine 196 

Ponderosa pine (80%), 

western larch (10%), 

Douglas-fir (5%), 

grand fir (5%) 70 

Ponderosa pine (90%), 

Douglas-fir (5%), 

grand fir (5%) 168 

Ponderosa pine 42 

Total Forested Area 



14,000 158 390 

5,000 71 175 

12,000 30 75 

3,000 4 10 

264 650 



There are, in addition, 20 ha. (50 acres) of 
nonforested communities covered by grass 
and brush. 

Ponderosa pine clearly dominates the forest. 
With increasing elevation Douglas-fir 
(Pseudotsuga menziesii] and grand fir (Abies 
grandis) both increasingly dominate the un- 
derstory as reproduction, suggesting pine is 
not climax over the entire area (fig. CC-2). 
Hall (1967) has suggested that the Pinus 
ponderosal Calamagrostis rubescens commu- 
nity is generally successional to a grand fir- 
dominated community. Since grand fir seed 
sources are located at higher elevations and 
west of the tract, distribution of fir reproduc- 
tion may be associated more with seed source 
than elevation. 

Ground vegetation is dominated by pine- 
grass (Calamagrostis rubescens} with such 
associated species as elk sedge (Carex geyeri), 
Fragaria spp., Lupinus caudatus, Hiemcium 
scouleri, Arnica cordifolia, Ceanothus velu- 
tinus, and Vaccinium scoparium (fig. CC-2). 
To a large extent, Ceanothus velutinus is 
decadent and dead. It seems to have deterior- 
ated due to natural causes in the absence of 
conditions suitable for natural seed germina- 
tion, such as ground fire. 
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This Pinus I Calamagrostis community is 
the most important grazing type in the Blue 
Mountains, occupying more area than all 
other range types combined. Palatable species 
are pinegrass and elk sedge. Forage produc- 
tion averages 272 kg. per hectare (600 Ib. per 
acre) under 40- to 50-percent tree cover. As 
fir reproduction increases, forage production 
decreases and species composition changes. 
With overgrazing, palatable plants tend to 
decrease and unpalatable forbs and annual 
grasses increase; such conditions are moder- 
ately common where livestock obtain water 
along Canyon Creek. 

A few nonforest communities are present 
in the natural area. Most common is the 
Juniperus occidentalislAgropyron spicatum 
Association on shallow soils. Other species 
commonly present are Cercocarpus ledifolius, 
Sandberg bluegrass (Poa secunda), cheat- 
grass brome (Bromus tectorum), elk sedge, 
Crepis acuminata, Achillea millefolium, Ber- 
beris repens, Danthonia unispicata, and Koe- 
leria cristata. Some rock outcrops are occupied 
by Ceanothus velutinus associated with 
Prunus emarginata, Salix scouleriana, elk 
sedge, and Poa pratensis. A rather dense 
forest of Douglas-fir, western larch (Larix 
occidentalis), and Vaccinium scoparium is 
present along the dry creek and the east slope 
at the tract's western edge. Associated species 
are ponderosa pine, grand fir, Oxmorhiza chil- 
ensis, Salix scouleriana, elk sedge, Hieracium 
albiflorum, and pinegrass. Tree cover ap- 
proaches 90 percent. 

Resident and transient mammals believed 
to occur on the natural area are listed in table 
CC-1. Mule deer (Odocoileus hemionus hemio- 
nus) commonly browse in the area. Rocky 
Mountain elk (Cervus canadensis) occasionally 
winter in and near the tract. 



HISTORY OF DISTURBANCE 

Fire scars are common on ponderosa pine. 
They indicate a long history of ground fires 
which occurred at 15- to 20-year intervals 
until 1910 when a fire control program was 
initiated. Presumably, these fires tended to 
maintain ponderosa pine and Ceanothus velu- 



tinus and discourage reproduction of Douglas- 
fir and grand fir. 

Sheep grazing was common in the area 
until 1946 when it was terminated. Current 
game use is moderate to high, resulting in 
moderate to severe hedging of palatable 
browse plants. This condition is expected to 
continue. 

No other disturbance has been recorded 
since establishment. 



RESEARCH 

No research activities in the tract are known . 
Special research opportunities in the area 
include: (1) long-term study of natural forest 
succession since fire control; (2) evaluation of 
seed source in relation to distribution of fir 
reproduction; (3) effect of various soils and 
topography on biomass production under a 
rather homogeneous macroclimate; and (4) 
evaluation of game use on subordinate vege- 
tation. 



MAPS AND AERIAL 
PHOTOGRAPHS 

The U.S. Geological Survey topographic 
map for the 15' John Day, Oregon quadrangle, 
scale 1:62,500, issued in 1939, covers the 
natural area. Either the District Ranger (Bear 



Valley Ranger District) or Forest Supervisor 
(Malheur National Forest, John Day, Oregon) 
can provide details on the most recent aerial 
photo coverage and forest type maps for the 
area. 
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Table CC-1. 

Order 
Insectivora 

Chiroptera 



Tentative list of mammals for the Canyon Creek Research Natural Area 



Lagomorpha 
Rodentia 



Garni vora 



Artiodactyla 



Scientific name 

Scapanus orarius 
Sorex palustris 
Sorex preblei 
Sorex vagrans 
Antrozous pallidus 
Eptes icus fusc-us 
Lasionycteris noctivagans 
Lasiunis cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifiiyus 
Myotis subulatus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Pipistrellus hesperus 
Plecotus townsendi 
Lepus americanus 
Castor canadensis 
Clethnonomys yapperi 
Erethizon dorsatum 
Eutamias amoenns 
Glaucomys sabnnus 
Marmotaftaviventris 
Microtus longicaudus 
Microtus montanns 
Microtus lichardsoni 
Neotoma cinerea 
Peromyscns maniculatiis 
Phenacomys intermcdius 
Spermophilus b elding i 
Spermophilus columbianiis 
Spermophilus lateralis 
Tamiasciimis hudsonicus 
Thomomys talpoides 
Canis latrans 
Felis concolor 
Lynx canadensis 
Lynx nifus 
Maries amencana 
Maries pennant i 
Mephitis mephitis 
Mustela erminea 
MH stela frenata 
Mustela vison 
Procyon lotor 
Spiloyale putorius 
Taxidea taxns 
Ursns americanus 
Vulpesfnlva 
Cervus canadensis 
Odocoileus h. hentionus 



Common name 

coast mole 

northern water shrew 

Preble shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

hoaiy bat 

California myotis 

long-eared myotis 

little brown myotis 

small-footed myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

western pipistrel 

Townsend big-eared bat 

snowshoe hare 

beaver 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

northern flying squirrel 

yellow-bellied marmot 

long-tailed vole 

mountain vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Belding ground squirrel 

Columbian ground squirrel 

mantled ground squirrel 

red squirrel 

northern pocket gopher 

coyote 

mountain lion or cougar 

Canadian lynx 

bobcat 

marten 

fisher 

striped skunk 

short -tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

badger 

black bear 

red fox 

wapiti or elk 

mule deer 
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F/gure CC-].- Canyon Creek Research Natural Area, 
Grant County, Oregon. 



Figure CC-2. -Natural features of the Canyon Creek Research 
Natural Area. Upper left: Juniperus occidental is/ 
Agropyron spicatum community on shallow soil in a 
forest opening. Upper right: Pinus ponderosa/Calama- 
grostis rubescens community found on residual soils on 
the lower, south-exposed slopes. Lower left: Pinus/ 
Pteridium aquilfnum/Calamagrostis community with 
seedlings, saplings, and poles of Douglas-fir which is 
found on the upper-slope volcanic ash soils. Lower 
right: General view of east-facing slope at the west edge 
of the natural area showing ponderosa pine overstory, 
Douglas-fir reproduction, and shrub-dominated opening. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



CEDAR FLATS RESEARCH 
NATURAL AREA 1 

Old-growth stands of western red- 
cedar and Douglas-fir growing on 
valley bottom benches in the south- 
western Washington Cascade Range. 

Cedar Flats Research Natural Area was 
established on March 14, 1946, to exemplify 
the western redcedar (Thuja plicata) stands 
found on valley bottom habitats in the Wash- 
ington Cascade Range. The 275-ha. (680-acre) 
tract is located in Skamania County, Wash- 
ington, and is administered by the Lewis 
River Ranger District (Cougar, Washington), 
Gifford Pinchot National Forest. The tract 
occupies portions of sections 11, 12, and 13, 
T. 7 N., R. 6 E., Willamette meridian. Legal 
lines form the boundaries on the north, west, 
and south and the Muddy River forms the 
boundary on the east (fig. CF-1). It lies at 
at 4506' N. latitude and 122 01' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located approximately 
5 km. (3 miles) north of the Lewis River 
Ranger Station on Forest Road 125. The 
Lewis River Ranger Station is easiest to 
reach from the west via Woodland and 
Cougar, which are approximately 73 km. 
(46 miles) and 27 km. (17 miles) away on 
State Highway 503 and Forest Road N90. 
Forest Road 125 cuts through the north- 
western part of the natural area providing 
easy access (fig. CF-1). An old trail traverses 
the area from north to south along the western 



edge of section 12 and can be utilized for por- 
tions of its length. The southwestern quarter 
of the research natural area is presently least 
accessible. 

The nearest commercial accommodations 
are in Woodland, Washington, or can some- 
times be arranged in Cougar. There are 
several improved forest camps in the vicinity 
of the natural area along the Muddy River. 

ENVIRONMENT 

Most of the Cedar Flats Research Natural 
Area occupies a gently undulating series of 
benches along the Muddy River. The north- 
western corner of the natural area (west of 
Forest Road 125) is located on moderately 
steep slopes at the foot of some mountain 
ridges. Elevations range from about 366 to 
640m. (1,200 to 2,000 ft.). 

Bedrock in the natural area is composed of 
Oligocene-Miocene volcanic rocks such as 
andesite flow breccias and andesite (Huntting 
et al. 1961). The benches are, of course, com- 
posed mainly of deposited materials. The 
exact nature of these materials and their 
mode of origin is unknown, but alluvium, 
glacial outwash, and mudfiows are probably 
included. There are also surficial deposits of 
various Pleistocene and/or Recent volcanic 
ash or pumice falls, some of the ejecta forming 
distinct layers. Samples collected from sur- 
faces of a nearby mudflow suggest that 
materials from at least the St. Helens "W" 
and Mount Rainier "C" ash deposits are 
present (Crandell 1969). ' 2 

The climate is wet and cool. Precipitation 
is seasonal, peaking during winter months 
and reaching low levels during the summer 
period. There are no nearby weather stations 
for which published data are available; how- 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



2 Personal communication from Dr. H. W. Smith, 
Agronomy Department, Washington State Univer- 
sity, Pullman. 
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ever, unpublished records for the Lewis River 
Ranger Station, located approximately 5 km. 
(3 miles) south of the natural area, are on 
file there. 

Soils within the natural area have not been 
carefully examined. Soil types belonging to 
the Brown Podzolic, Sols Bruns Acides, Allu- 
vial, and Humic Gley great soils groups were 
encountered during the reconnaissance. Or- 
ganic soils are associated with some of the 
swamp and marsh land habitat. Soil profiles 
within the natural area typically exhibit 
several primary or secondary depositions of 
Pleistocene and/or Recent volcanic ejecta. 

BIOTA 

Approximately 255 ha. (630 acres) of the 
natural area are occupied by forest and 20 ha. 
(50 acres) by nonforested communities. Areas 
by SAF cover types are as follows (Society of 
American Foresters 1954) : 



No. 



230 



Name 



Area 



Douglas-Fir 
Western Hemlock 3 

228 Western Redcedar 

221 Red Alder 



162 ha. (400 acres) 
89 ha. (220 acres) 
4 ha. (10 acres) 

The area would include Kuchler's (1964) 
Types 2, Cedar-Hemlock-Douglas Fir Forest; 
and 25, Alder-Ash Forest. The area falls with- 
in the Tsuga heterophylla Zone of Franklin 
and Dyrness (1969). 

The most abundant tree species within the 
natural area are western redcedar and Doug- 
las-fir (Pseudotsuga menziesii}. Other coni- 
ferous tree species present in lesser numbers 
are western hemlock (Tsuga heterophylla}, 
Pacific silver fir (Abies amabilis), grand fir 
(Abies grandis], and western white pine 
(Pinus monticola). Hardwoods commonly en- 
countered are red alder (Alnus rubm}, big- 
leaf maple (Acer macrophyllum), and black 
cottonwood (Populus trichocarpa) . 

Stands of old-growth western redcedar and 
associated swamps and marshes are the key 
features of the natural area (fig. CF-2). These 
are located on higher benches in the center of 

3 A portion of this area, particularly that occupied 
by younger stands, might be classified as SAF type 
229, Pacific Douglas-Fir. 



the tract near Forest Road 125 (fig. CF-1). 
The western redcedar range from 90- to 300- 
cm. (36- to 120-in.) d.b.h. (fig. CF-2) and 
reach heights in excess of 60 m. (200 ft.). 
Some individual areas of dense western red- 
cedar trees, which were cruised at the time of 
the natural area establishment, contain tim- 
ber volumes exceeding 2,800 cu. m. per ha. 
(200,000 bd. ft. per acre). 

Acer circinatum and Polystichum muni- 
turn dominate the shrub and herb layers of 
most western redcedar stands (fig. CF-2). 
Cornus nuttallii, Pacific yew, (Taxus brevi- 
folia), and bigleaf maple complete the list of 
common tall shrubs and small trees. Oplo- 
panax horridum and Berberis nervosa are 
typical low shrubs. There is a rich selection 
of herbs such as Achlys triphylla, Tiarella 
unifoliata, Blechnum spicant, Vancouveria 
hexandra, and Gymnocarpium dryopteris. 

A variety of swamp and marsh communi- 
ties are associated with seasonally or con- 
tinuously wet sites. They provide habitat for a 
rich collection of aquatic and semiaquatic 
plant species. Large areas of this type tend 
to be a mosaic of shrub- and herb-dominated 
stands with scattered stunted red alder and, 
perhaps, conifers on hummocks (fig. CF-2). 
The more common shrubs are Salix spp., 
Spiraea sp., Rubus xpectabiliK, Cornux xtolo- 
nifera, Pyrus rividarin, Pru-uua eniarginata, 
and Acer circinatum. Herb dominants include 
Athyrium filix-femiua, Car ex obnupta, Scir- 
pus microcarpus, and Lysiehitu.m ameri- 
canum. 

Stands dominated by Douglas-fir occupy 
the bulk of the natural area. These include 
both old-growth and second-growth age 
classes, the former surrounding the western 
redcedar type and blending with it at its 
edges. In these Douglas-fir-dominated stands, 
western hemlock and Pacific silver fir appear 
to be the climax species. Successional pro- 
cesses are particularly evident in the stands 
on the west and south where the Douglas-fir 
overstory is rapidly breaking up. 

The Douglas-fir-dominated stands appear 
to occupy a wide range of environmental 
conditions judging by variations in under- 
story composition. In the southwestern corner 
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of the natural area, Gaultheria shallow, , Acer 
circinatum, Berberis nervosa, and Achlys 
triphylla are typical understory dominants. 
On other sites an herbaceous-dominated under- 
story (e.g., Polystichum munitum and Van- 
couveria hexandra) suggest much more mesic 
and fertile conditions. 

Wildlife make significant use of the natural 
area. It provides late fall and winter range 
for a herd of Roosevelt elk (Cervus canadensis 
roosevelti) and for deer (Odocoileus hemionus 
columbianus) . In fact, these animals may be 
encountered in the area at almost any time 
of year and their grazing undoubtedly has a 
significant impact on the character of the 
plant communities. Black bear (Ursus ameri- 
canus) also forage the swampy areas during 
the spring, and some may possibly hibernate 
on the natural area. Predators such as coyote 
(Cam's latrans), cougar (Felis concolor), and 
bobcat (Lynx rufus) are occasional visitors, 
probably following the deer and elk. Other 
animals such as mink (Lutreola lutreola), 
river otter (Lutra canadensis pacifica), and 
beaver (Castor canadensis) inhabit areas 
along the Muddy River. A complete list of 
mammals believed to utilize the natural area 
is provided in table CF-1. 

The variety of semiaquatic and terrestrial, 
forested and open areas, undoubtedly provide 
habitat for a variety of birds, reptiles, and 
amphibians. 

RESEARCH 

No research is presently known to be in 
progress on the natural area. Short-term 
studies would be extremely timely since a 
large portion of the natural area will be 
flooded if work proceeds on a proposed and 
licensed power dam on the Muddy River. 
Research opportunities include studies of: 
(1) the ecology of western redcedar and as- 
sociated conifers; (2) patterns in community 
composition and structure in relation to en- 
vironmental conditions; (3) effects of Roose- 



velt elk on plant communities; and (4) rela- 
tionships between small animal populations 
and plant communities over a range of ter- 
restrial and semiaquatic habitats. 

HISTORY OF DISTURBANCE 

The only recent natural disturbances are 
those associated with the activity of the 
Muddy River along the eastern boundary. 
There is no evidence of recent wildfires within 
the natural area. The fire which gave rise to 
the second-growth Douglas-fir stands occurred 
at least 130 years ago. 

Human disturbances are confined to road- 
sides and the margins of the natural area. 
Unfortunately, the forest stand on private 
land adjacent to the southern boundary of 
the natural area was clearcut about 1967; 
this has produced, and will continue to pro- 
duce, some edge effects, exposing this bound- 
ary to windfall damage. Forest Road 125 
has altered natural conditions in the north- 
western corner of the natural area to an 
unknown degree, but it is located at the 
extreme western edges of the benches. 

As mentioned, the area does lie partially 
within the reservoir area of Pacific Power 
and Light Company's Muddy River Dam pro- 
ject. It is not known whether the dam will be 
built or, if so, when. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Mount St. Helens, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1956; 
and geology Geologic Maps ofWasJiington, 
scale 1:500,000 (Huntting et al. 1961).' The 
District Ranger (Lewis River Ranger Dis- 
trict) or Forest Supervisor (Gifford Pinchot 
National Forest, Vancouver, Washington) can 
provide details on the most recent aerial photo 
coverage and forest type maps for the area. 
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Table CF-1. Tentative list of mammals for Cedar Flats Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



Neiiro t richas g i b bs i 
Scapanns orarins 
Sorex bendir'ri 
Sorex obscunis 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscns 
Lasionycteris uoctivagans 
Lasiums cinercus 
My otis calif orni ens 
My otis evotis 
My otis Incifiians 
Myotis volans 
Myotis yiunauensis 
Plecotns townsendi 
Lepus a-inericanns 
Aplodontia mfa 
Cunt or cauadensis 
Clethrionoinys yapperi 
Erethizow domain i 
En lam fan lowuse-ndi 
Glattcoinyn ts 
Mic rot UN 
MicrotitK orcyoni 
Neotonia filtered 



n prncepH 
C<tnin 
Felix 
Lnt r 

LlJIlA' I'll f II H 

MitrtcH nniencuiid- 
MiiNteld erininea 
frendtd 



Artiodactyla 




shrew mole 

coast mole 

marsh shrew 

dusky shrew 

Trowbridg'e shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Towns end big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Capper red-backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

western jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

spotted skunk or civet cat 

black bear 

black-bailed deer 

Roosevelt elk 
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Figure CF-J.- Cedar Flats Research Natural Area 
Skamania County, Washington. 
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Figure CF-2.- Vegetation types in the Cedar Flats 
Research Natural Area. 



Figure CF-3. Communities of the Cedar Flats Research 
Natural Area. Upper left: Old-growth Douglas-fir and 
smaller associated western hemlock dominate a large 
portion of the natural area; bigleaf maple (left fore- 
ground) are scattered through both the upland and 
swamp habitats. Upper right: Grove of old-growth 
western redcedar showing typical understory domi- 
nants-v4cer circinatum and Polystichum munitum. 
Lower left: Hardwoods, particularly red alder, are scat- 
tered through swampy areas, such as this one dominated 
by Cyperaceae. Lower right: Old-growth specimens of 
western redcedar attain diameters in excess of 250-cm. 
(100-in.) b.h. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
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CHERRY CREEK 

RESEARCH NATURAL 

AREA 1 

Old-growth Douglas-fir and west- 
ern hemlock stands growing on 
slopes and ridgetops in the south- 
western Oregon Coast Ranges. 

The Cherry Creek Research Natural Area 
was established on February 4, 1965. It typi- 
les virgin, old-growth Douglas-fir (Pxeudo- 
'-.suga nienziesii) -western hemlock (Tanya het- 
zrophylla) stands as they occur on sedimentary 
materials in the southwestern Oregon Coast 
Ranges. The 239-ha. (590-acre) tract is located 
in Coos County, Oregon, and is administered 
Dy the Coos Bay District (Coos Bay, Oregon), 
Bureau of Land Management (BLM). The 
latural area occupies portions of sections 17, 
18, 19, and 20, T. 27 S., R. 10 W., Willamette 
meridian (fig. CH-1). It lies at 45 13' N. lati- 
;ude and 123 56' W. longitude. 

\CCESSAND 
^COMMODATIONS 

The normal approach to the natural area is 
rom Coquille, to the south. Just west of the 
voquille High School, turn north from State 
-lighway 42 onto the Fairview-McKinley 
load. At Fairview, 14.5 km. (9 miles) to the 
lorth, turn southeast (right) onto the Coos 
3ay Wagon Road. Follow this road to Cherry 
>eek Park (about 11 km. or 7 miles) and 
urn left on Cherry Creek County Road which 
ater changes to the B.L.M. Cherry Creek 
Access Road (27-11-27.0). Follow it for 9.5 
:m. (6 miles) to the Big Tree Recreational 



' Description prepared by Dr. J. F. Franklin, U.S. 
department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
forestry Sciences Laboratory, Corvallis, Oregon. 



Site at the edge of the natural area. The 
vicinity of the natural area can also be reached 
via the BLM Middle Creek Access Road (27- 
11-29.0) and Burnt Mountain Road (27-11- 
12.0). To approach the north side of the 
natural area in this way, turn onto the Middle 
Creek Access Road about 6 km. (4 miles) east 
of Fairview. 

There are no roads or trails within the 
main body of the natural area. Access is by 
cross-country travel. 

The nearest commercial accommodations 
are in Coquille and Coos Bay, approximately 
35 km. (22 miles) and 50 km. (31 miles) away, 
respectively. There are several improved 
forest camps in the vicinity, the most con- 
venient being located on Middle Creek. 

ENVIRONMENT 

The Cherry Creek Research Natural Area 
occupies complex ridge and valley topog- 
raphy bounding a portion of Cherry Creek. 
Slopes are generally moderate to steep on the 
middle and lower slopes and gentle to mod- 
erate along the ridgetops (fig. CH-1). Eleva- 
tions range from about 207 m. (680 ft.) along- 
Cherry Creek to 451 m. (1,480 ft.) in the 
northwestern corner of the natural area. The 
topography is very complex and dissected. 

Sedimentary bedrock underlies the entire 
natural area. These sand and siltstones belong 
to the Tyee formation of Middle Eocene Age 
(Pech 1961). 

The climate is wet and mild. Precipitation 
is seasonal, with a peak in January and 
December and a minimum in July and Aug- 
ust. The summer drought period is more 
pronounced than in northern Oregon and 
Washington coastal mountains. The following 
climatic data are from the closest weather 
station at Sitkum located about 5 km. (3 
miles) to the southeast (U.S. Weather Bureau 
1965): 
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Mean annual temperature 11.1C. (52.0F.) 

Mean January temperature 4.2C. (40.6F.) 

Mean July temperature 17.2C. (63.0F.) 

Mean January minimum 

temperature 0.8C. (33.5 F.) 

Mean July maximum temperature . .25.1C. (77.2F.) 
Average annual precipitation . . .2,035 mm. (80.11 in.) 
June through August 

precipitation 82 mm. (3.21 in.) 

A soil survey for the area is not available, 
but most soils tend toward relatively deep, 
Reddish-Brown Lateritics developed in col- 
luvium and residuum from silt and sand- 
stones. Surface (Al) horizons are typically 
dark brown in color and the B2 horizon has a 
clay-loam texture and fine to very fine, sub- 
angular, blocky structure. Depth to bedrock 
(R horizon) is typically from 100 to over 150 
cm. (40 to 60 in.) . A horizons typically average 
about 20 cm. (8 in.) in thickness and B hori- 
zons 75 to 90 cm. (30 to 35 in.). 

BIOTA 

All 239 ha. (590 acres) of the Cherry Creek 
Research Natural Area are classified as SAP 
cover type 230, Douglas-Fir Western Hem- 
lock (Society of American Foresters 1954). 
The area falls within Kuchler's (1964) Type 2 
(Cedar-Hemlock-Douglas Fir Forest) and the 
Tsuga heterophylla Zone of Franklin and 
Dyrness(1969). 

Douglas-fir and western hemlock dominate 
the natural area. The average age of the 
Douglas-fir is not known, but it is believed 
to be in excess of 300 years. Old-growth 
Douglas-firs average 125- to 175-cm. (50- to 
70-in.) d.b.h. The maximum recorded size is 
294-cm. (116-in.) d.b.h. and 86.9 m. (285 ft.) 
high at over 600 years of age. Western hem- 
lock typically average 75- to 100-cm. (30- 
to 40-in.) d.b.h. and are somewhat younger in 
age than associated Douglas-fir. Other tree 
species present on the natural area include 
western redcedar (Thuja plicata) and tanoak 
(Litho carpus densiflora) , with bigleaf maple 
(Acer macrophy Hum) and California-laurel 
(Umbellularia californica) common in stream- 
side areas (fig. CH-2). 

The climax tree species on the natural area 
clearly appears to be western hemlock. Hem- 



lock seedlings and saplings are more abun- 
dant than those of any other coniferous 
species. In some areas sprout and seedling 
reproduction of tanoak is also common, sug- 
gesting it may also be a climax species. Very 
little reproduction of Douglas-fir or western 
redcedar is present anywhere on the natural 
area. 

Most of the forest communities on the 
natural area are assignable to one of the 
associations recognized by Bailey (1966) in a 
study of nearby old-growth forests. The com- 
munities on middle and lower slopes and on 
broad mesic ridgetops appear to belong to the 
Tsuga heterophy Hal Poly stichum munitum 
Oxalis or eg ana Association. The understory 
is dominated by a dense cover of Poly stichum 
munitum, with many other associated herbs 
such as Oxalis oregana, Tiarella trifoliata, 
Adiantum pedatum, Athyrium filix-femina, 
Blechnum spicant, Montia sibirica, and Gal- 
ium triflorum (fig. CH-2). The shrubby layer 
is poorly developed, being confined to Berberis 
nervosa and scattered cover of vine maple 
(Acer circinatum), Vaccinium parvifolium, 
V, ovatum, and Rhododendron macrophyl- 
lum. A community related to Bailey's (1966) 
Tsuga heterophylla Pseudotsuga menziesiil 
Rhododendron macrophy Hum I Berberis ner- 
vosa Association occurs on some upper side 
slopes and narrow ridgetops, particularly 
those with a southerly or westerly aspect. 
Shrubs such as Rhododendron macrophy Hum 
and Berberis nervosa and small hardwoods 
such as tanoak and golden chinkapin (Cas- 
tanopsis chrysophylla) are much more con- 
spicuous in communities of this type. Con- 
versely, the herbaceous layer is much more 
poorly developed. 

Resident and transient mammals believed 
to occur within the natural area are listed in 
table CH-1. The most important mammal, 
the Roosevelt elk (Cervus canadensis roose- 
velti), utilizes the area and its surroundings 
heavily. Browsing and trampling by elk is 
undoubtedly a major influence upon the char- 
acter of the understory communities within 
the forest stands and helps account for their 
relatively open nature. Elk trails provide 
some of the easiest means for travel through 
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the area. Heaviest elk use appears to be the 
broad ridge tops in the center and southern 
half of the natural area. 

There are several miles of live stream course 
within the natural area. These streams and 
the streamside areas provide specialized habi- 
tats for a variety of flora and fauna. A few 
minor tributaries of Cherry Creek are located 
entirely within the natural area and support 
both steelhead (Salmo gairdneri) and sea-run 
cutthroat trout (Salmo clarki). 

HISTORY OF DISTURBANCE 

Major human influences upon the area are 
related to the road construction and clearcut 
logging operations adjacent to the natural 
area boundaries. Burnt Mountain Road (27- 
11-12.0), which is located along the northern 
edge of the natural area, is probably most 
important in this regard. Construction and 
maintenance of this road has influenced the 
slopes below, which are within the natural 
area. A picnic site and short nature trail have 
been developed along the western edge of the 
natural area (Big Tree Site). There is rela- 
tively little visitor use of the natural area core 
because of the lack of trails. 

There is no evidence that wildfires have 
occurred within the natural area for at least 
190 years. Nor is there evidence of recent 
catastrophic damage by windthrow or bark 
beetles. 

RESEARCH 

No research studies are presently known 
to be in progress on the Cherry Creek Research 
Natural Area. Some data on community struc- 
ture and limited plant collections have been 
obtained by Forest Service personnel. The 
natural area provides an excellent site for 
studying the old-growth coniferous forest that 
once typified a large portion of Oregon's 
Coast Ranges and for studying the effect of 
Roosevelt elk upon the structure and compo- 
sition of such communities. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Maps applicable to the natural area include: 



Topography 15' Sitkum, Oregon quad- 
rangle, scale 1:62,500, issued by the U.S. 
Geological Survey in 1955; and geology 
Geologic Map of Oregon West of the 121st 
Meridian, scale 1:500,000 (Peck 1961). The 
District Manager (Coos Bay District, Bureau 
of Land Management, Coos Bay, Oregon) can 
provide details on the most recent aerial photo 
coverage and forest type maps for the area. 
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Table CH-1. 

Order 
Insectivora 



Tentative list of mammals for Cherry Creek Research Natural Area 1 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Scientific name 

Neiirotrichiis gibbsi 
*Scapanus orarins 
So rex bendirii 
So rex pacificus 

* So rex. troivbridgii 
Sorex vay rans 
Autrozons pallidns 
Eptesicns fnsctis 
Lasionycteris noctivayans 
Lasiitnis borealis 
Lasinms cinereiis 

My otis californicus 
Myotis evotis 
Myotis lucifiiyits 
Myotis thysanodes 
Myotis volants 
Myot is yumanens is 
Plecotits to-wnsendi 
Lepns awericauits 
Sylvilagus bachinani 
Aplodontia mfa 
Arborinnia albipes 
A rbo rin i it ft longicandns 

* Ca s t o > ca it a de >i s i s 
Clethriononiyu califoniicns 
Ercthizon domain t 

'''En ta in ias toicusctidi 

Glanconiyn xubrhniN 

Micro tun lotiyicaiidits 

Microtus orcyotii 

Ml c rot UK townfsendi 

Neotoina cincrca 

Ni'otoiiiafitncipcti 

iN ia>iicitlati(n 
iliiH beech eyi 
niN donylaai 
iH trinotatna 

Ba s a i / s CUN an1ittn K 

Caiiin Infra UN 

Fella concolor 

Lynx riifitH 

Marten anu'ricuiia 

Mttstelu eriithu'a 

Mttaielu freiiatd 

Mnstela vison 

Prucyon lotor 

Spiloyule 



Artiodactyla 



'Odocoilcns h. colninbiantis 



Common name 

shrew mole 

coast mole 

marsh shrew 

Pacific shrew 

Trowbridge shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California my otis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

brush rabbit 

mountain beaver 

white-footed vole 

red tree vole 

beaver 

California red-backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

dusky -footed wood rat 

doer mouse 

California ground squirrel 

chickaree 

Pacific jumping mouse 

ringtail or miner's cat 

coyote 

mountain lion or cougar 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

wapiti or elk 

black-tailed deer 



Asterisk (*) indicates habitation verified by sign, sighting, or collection. 
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Figure CH-I.- Cherry Creek Research Natural Area, 
Coos County, Oregon. 



Figure CH-2. Natural features of Cherry Creek Research 
Natural Area. Upper left: Stand of western hemlock 
with dense Polystichum munitum understory located on 
a ridgetop bench. Upper right: Mixed stand of Douglas- 
fir (left) and western hemlock (right) on steep canyon 
sideslope. Center: Typical understory species including 
Polystichum munitum, Oxalis oregana, Vaccinium 
ovatum, V. pan/ifo/ium, and Rhododendron macro- 
phyllum. Lower left: Open, lower-slope stand of west- 
ern redcedar, bigleaf maple, and California-laurel. Lower 
right: Main branch of Cherry Creek near its exit from 
the natural area. 
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COQUILLE RIVER FALLS 

RESEARCH NATURAL 

AREA 1 

Port-Orford-cedar and Douglas-fir 
growing in a rugged mountain can- 
yon in the southwestern Oregon 
Coast Ranges. 

The Coquille River Falls Research Natural 
Area was established on January 31, 1945, to 
provide examples of virgin old-growth Port- 
Orford-cedar (Chamaecyparis lawsoniana) 
stands. The 202-ha. (500-acre) tract is located 
in Coos County, Oregon, and is administered 
by the Powers Ranger District, Powers, Ore- 
gon (Siskiyou National Forest). The natural 
area occupies portions of sections 16, 17, 18, 
20, and 21, T. 33 S., R. 11 W., Willamette 
meridian. The natural area is bounded by 
Forest Road 333 on the northwest, by Forest 
Road 321 on the west, south, and east, and 
by the center line of sections 16 and 17 on the 
north (fig. CO-1). It lies at 4244' N. latitude 
and 124 03' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Primary access is via State Highway 242 
and Powers, which lies 29 km. (18 miles) 
south of State Highway 42 and about 34 and 
48 km. (21 and 30 miles) from Myrtle Point 
and Coquille, respectively. To reach the natu- 
ral area, travel south from Powers on Forest 
Road 333 for about 33 km. (20 miles) to the 
bridge across the South Fork of the Coquille 
River. This bridge is located on the northwest 



1 Description prepared by Dr. J. F. Franklin and 
Dr. C. T. Dyrness, U.S. Department of Agriculture, 
Forest Service, Pacific Noi*thwest Forest and Range 
Experiment Station, Forestry Sciences Laboratory, 
Corvallis, Oregon. 



boundary of the tract. For the next several 
kilometers Roads 333 and 321 bound the 
natural area. 

Generally, cross-country travel is necessary 
within the natural area. Immediately east of 
Squaw Creek an unmarked trail leads from 
Road 321 down to Coquille River Falls. The 
upper- and mid-slopes of the natural area on 
the south side of the river are reasonably 
accessible from the road. Access to the lower 
slopes and area of the river is difficult, how- 
ever. The best way to reach the latter is from 
the northwestern corner of the natural area 
entering just north of the bridge where Road 
333 crosses the South Fork of the Coquille 
River. 

The nearest commercial accommodations 
are in Powers, Myrtle Point, Coquille, and 
Gold Beach; however, there are several im- 
proved forest camps along Forest Road 333 
in the vicinity of the natural area: Daphne 
Grove, Myrtle Grove, and Boundary. 

ENVIRONMENT 

The Coquille River Falls Research Natural 
Area occupies a topographically rugged can- 
yon area. Except for a few benches along 
Road 321, slopes are moderate to very steep. 
Cliffs and rock outcrops are occasionally en- 
countered and are very common along the 
river itself (fig. CO-2). The South Fork of the 
Coquille River and numerous other streams 
such as Squaw and Drowned Out Creek flow 
through the southern part of the natural area. 
Spring and seep areas are also common. 
Elevations within the natural area range 
from 305 to 760 m. (1,000 to 2,500 ft.). 

The natural area is relatively simple geol- 
ogically (Diller 1903, Wells 1955, and Peck 
1961). Bedrock is composed of sedimentary 
materials, primarily sand and siltstones, be- 
longing to the Tyee formation of Eocene age. 

The climate is wet and mild. Precipitation 
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is seasonal, with a peak in January and 
December and a minimum in July and August. 
The summer drought period is more pro- 
nounced than in the northern Oregon and 
Washington coastal mountains. The following 
climatic data are from the closest weather 
station at Powers (U.S. Weather Bureau 
1965): 

Mean annual temperature 12.0C. (53.6F.) 

Mean January temperature 6.6 C. (43.8F.) 

Mean July temperature 17.6C. (63.6F.) 

Mean January minimum 

temperature 1.6C. (34.8F.) 

Mean July maximum temperature . .25.0C. (77.0F.) 
Average annual precipitation . . . 1,535 mm. (60.44 in.) 
June through August 

precipitation 56 mm. (2.19 in.) 

Since Powers is about 150 m. (500 ft.) lower 
in elevation, temperatures are lower and pre- 
cipitation higher on the natural area; iso- 
hyetal maps (Oregon State Water Resources 
Board 1959) indicate 2,500 to 2,800 mm. (100 
to 110 in.) annual precipitation. 

Soils vary greatly in depth throughout the 
area. The profiles typically are not strongly 
developed. On better sites, soils tend toward 
Reddish-Brown Lateritics with 5- to 10-cm. 
(2- to 4- in.) thick Al horizons. These profiles 
are typically developed in relatively deep col- 
luvial deposits. Soils are generally much shal- 
lower on the slopes north of the Coquille 
River, where either Brown Podzolic or Litho- 
solic types may be encountered. 

BIOTA 

All of the natural area is classed as SAF 
cover type 231, Port-Orford-Cedar-Douglas- 
Fir (Society of American Foresters 1954). 
The area falls within Kuchler's (1964) Type 2, 
Cedar-Hemlock-Douglas Fir Forest, and the 
Tsuga heterophylla Zone of Franklin and 
Dyrness (1969). 

Port-Orford-cedar and Douglas-fir (Pseudo- 
tsuga menziesii) are the most important tree 
species within the natural area composing 
approximately 22 percent and 69 percent of 
the total timber volume (fig. CO-2). There are 
particularly fine specimens of Port-Orford- 
cedar on the benches along Forest Road 321 
(fig. CO-2); these trees attain diameters in 
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excess of 130 cm. (50 in.) b.h. and heights in 
excess of 60 m. (200 ft.) Western hemlock 
(Tsuga heterophylla), grand fir (Abies gran- 
dis}, sugar pine (Pinus lambertiana), and 
Pacific yew (Taxus brevifolia) are other coni- 
ferous tree species found within the tract. 
Hardwoods are well represented though not 
necessary in the highest canopy levels. These 
include red alder (Alnus rubra), tanoak 
(Litho carpus densiflorus) , golden chinkapin 
(Castanopsis chrysophylla), and Pacific ma- 
drone (Arbutus menziesii). 

General successional trends are toward 
replacement of Douglas-fir and Port-Orford- 
cedar by western hemlock. Hemlock seedlings 
and saplings are the most abundant in mature 
forest stands, while those of grand fir and 
Port-Orford-cedar are relatively uncommon 
or absent. However, sprout and seedling re- 
production of tanoak is as abundant as or 
more so than than of western hemlock in 
some stands, suggesting it may also be a 
major climax species. 

There are a variety of distinctive forest 
communities found within the natural area. 
Most conspicuous are the old-growth coni- 
ferous stands dominated by Port-Orford-cedar 
and Douglas-fir which are concentrated south 
of the Coquille River. Polystichum munitum 
dominates the understory on moist benches 
as well as on well watered slopes or in seep 
areas. Typical associated species are Oxalis 
oregana, Berberis nervosa, Galium triflorum, 
Viola sempervirens, Hierchloe occidentalis, 
and Trillium ovatum. Shrubs commonly en- 
countered on such sites are Vaccinium ova- 
tum, tanoak, and Gaultheria shallon. 

Other old-growth stands, e.g., those found 
on drier sites, may have a dense understory 
of shrubs and small trees such as Rhododen- 
dron macrophyllum, Vaccinium parvifolium, 
P. ovatum, tanoak, golden chinkapin, Gaul- 
theria shallon, and Berberis nervosa. Herba- 
ceous species include many of those found on 
moister sites (e.g., Polystichum munitum), 
but coverage of the herbaceous layer is typi- 
cally much lower. 

Younger, second-growth stands growing 
on relatively poor sites typify the natural 
area north of the Coquille River. Douglas-fir 




and Port-Orford-cedar are the most important 
coniferous tree species present, but sugar 
pine is also found in these stands. Hardwoods, 
such as golden chinkapin, tanoak, and Pacific 
madrone, are much more important than in 
the older stands, and the understory is domi- 
nated by shrubs such as Rhododendron mac- 
rophyllum, Gaultheria shallon, and Berberis 
nervosa. 

There are some small areas of Alnus rubral 
Polystichum munitum communities scattered 
through the southern half of the natural area 
(fig. CO-2). There is relatively little evidence 
of successional direction in these stands; re- 
production is lacking in almost all species. 

Mammals believed to reside or occur as 
transients within the natural area are listed 
in table CO-1. A variety of amphibians, such 
as frogs and salamanders, are associated with 
the streams and seep areas. Ensatina (En- 
satina eschscholtzi], Pacific giant salamander 
(Dicamptodon ensatus), and clouded salaman- 
ders (Aneides ferreus) have been collected 
within the natural area. 

Specialized habitats within the Coquille 
River Falls Research Natural Area include 
the stream and stream side areas and the rock 
cliffs found along the South Fork of the Co- 
quille River (fig. CO-2). 

HISTORY OF DISTURBANCE 

The most serious disruptive influence has 
been the recent invasion of an exotic root 
pathogen, Phytopthora lateralis, which is 
invariably fatal to Port-Orford-cedar. In 1966 
the pathogen was not known to be present in 
the natural area and there were no cedar 
dying at that time. By 1968 dying Port- 
Orford-cedar were common along Road 321 
and extended down the drainages north of 
this road. This follows the typical pattern of 
invasion for this pathogen. In 1970 nearly 
half (47 percent) of the Port-Orford-cedar 
volume was in snags and down trees in con- 
trast to 16 percent in the nearby, but not yet 
infested, Port Orford Cedar Research Natural 
Area. 2 It is expected that most of the stands 



2 Unpublished cruise data on file at Powers Ranger 
Station, Siskiyou National Forest, Powers, Oregon. 



on the south side of the South Fork of the Co- 
quille River will eventually become infected. 

Severe fire scars are present on the old 
Port-Orford-cedar and Douglas-fir (fig. CO-2). 
These scars and the scattering of youthful 
red alder stands are evidence of periodic wild- 
fires in the area prior to the establishment of 
fire control programs. None appear to have 
occurred in recent years. 

Human disturbance of the area is confined 
to the road and trail side areas and to the 
vicinity of Coquille River Falls which re- 
ceives moderate visitor use. 

RESEARCH 

There are no research studies in progress 
on the Coquille River Falls Research Natural 
Area. Some data on community structure and 
limited plant collections have been obtained 
by Forest Service personnel. 

This natural area compliments the larger 
Port Orford Cedar Research Natural Area 
located about 5 km. (2 miles) to the northwest. 
Research opportunities include studies of: 
(1) variation in forest composition, structure, 
and dynamics under contrasting environ- 
mental and stand conditions; and (2) fauna 
and flora associated with rock outcrops and 
cliffs found in a major river canyon. The 
recent and rapidly progressing invasion of 
the area by Phytopthora lateralis makes 
studies of the communities and the ecological 
impacts of the pathogen upon them especially 
timely. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Agness, Oregon 
quadrangle, scale 1:62,500, issued by the U.S. 
Geological Survey in 1954; and geology 
Description of the Port Orford Quadrangle, 
scale 1:250,000 (Diller 1903), Preliminary 
Geologic Map of Southwestern Oregon. . . , 
scale 1:250,000 (Wells 1955), and Geologic 
Map of Oregon West of the 121st Meridian, 
scale 1:500,000 (Peck 1961). Either the Dis- 
trict Ranger (Powers Ranger District) or 
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on me most recent aerial pnoto coverage ana 
forest type maps for the area. 
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Table CO-1. Tentative list of mammals for Coquille River Falls Research Natural Area 1 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Neiirotrichus gibbsi 
''Scapcnnis orarias 

Sorex betidini 

Sorex pacificiis 
*Sorex trowbridgii 

Antrozous pallidus 

Eptesicusfnscns 

Lasionycteris noctivagans 

Lasiurns borealis 

Lasiiuits cinereus 

Myotis californicus 

Myotis evotis 

Myotis hicifagiis 

Myotis tkysanodes 

Myotis volans 

Myotis yiunanensis 

Plecotus townsendi 

Lepus americanus 

Aplodoutia ntfa 

Arborimns albipcs 
*A rboii'inns loiigicaudits 

Castor canadenftis 

Cletlirionontys califoniicus 

Ei'ethizou dorsal tint 
*Eitta.)niax towusendi 

Glaitcoinys siibrhnis 

Mi c rot us oreyoni 
*f'c ro my a ens IIKI n i cut at us 
*T(tniiasciitrns douylasi 

Zapnx trinotatns 

I-iassa riscns ustntns 

C(tnis lutmns 

Felix con color 

Lntra canadcnsis 

Lynx rnfns 

Murtcs anicricniKt 

Mn stela enniiu'd 

Mnstela frcnata 

Miistcln v iso >i 

P roc if on lotor 

Spiloyulc pit tori us 

Ursns americ(tnns 
:]: Cervns canudt'iisis roosevclti 
*Odocoilens li. coin mbianns 



shrew mole 

coast mole 

marsh shrew 

Pacific shrew 

Trowbridge shrew 

pallid bat 

big' brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

white-footed vole 

red tree vole 

beaver 

California red-backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

Oregon or creeping vole 

deer mouse 

chickaree 

Pacific jumping mouse 

ringtail or miner's cat 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

Roosevelt elk 

black-tailed deer 



Asterisk (*) indicates habitation verified by sign, sighting, or collection. 
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Figure CO-].- Coquille River Falls Research Natural Area, 
Coos County, Oregon. 



Figure CO-2. Natural features of the Coquille River Falls Re- 
search Natural Area. A: Coquille River Falls near the 
center of the natural area. B: Fire scar on otherwise 
vigorous specimen of Port-Orford-cedar; scars are com- 
mon on old-growth cedars and Douglas-fir within the 
natural area. C: Grove of old-growth Port-Orford-cedar 
on a bench near the southern edge of the natural area. 



Figure CO-2. -Natural features of the Coquille River Falls Re- 
search Natural Area (continued). D: Mixed forest of 
Douglas-fir (left and center background), tanoak (right), 
and Port-Orford-cedar (center background); note the 
dense understory of Polystichum munitum. E: Typical 
example of the Alnus rubra/Polystichum munitum com- 
munities scattered through the southern half of the 
natural area. F: Typical mature specimen of Port- 
Orford-cedar. 
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DIAMOND POINT 

RESEARCH NATURAL 

A RE A i 

Second-growth western hemlock, 
Sitka spruce, and red alder growing 
on an island in a coastal estuary in 
southwestern Washington. 

The Diamond Point Research Natural Area 
was established as an example of second- 
growth Sitka spruce (Picea sitchensis) - west- 
ern hemlock (Tsuga heterophylla) forest grow- 
ing on a peninsula in a coastal estuary. The 
36-ha. (88-acre) tract is located in Pacific 
County, Washington, and is administered by 
the Bureau of Sport Fisheries and Wildlife. 
It is located at the northern tip of Long Island 
in Willapa Bay and is part of Willapa Na- 
tional Wildlife Refuge (Ilwaco, Washington). 
The natural area occupies a portion of the 
northern half of section 25, T. 12 N., R. 11 W., 
Willamette meridian (fig. DP-1). It lies at 
4629' N. latitude and 12359' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Access to the vicinity is via U.S. Highway 
101 to headquarters of the Willapa National 
Wildlife Refuge, located approximately 21 
km. (13 miles) north of Ilwaco, Washington. 
The headquarters site is opposite the southern 
end of Long Island, and the Bureau maintains 
a boat and docking facilities for the 0.5-km. 
(0.3-mile) trip to the island. On the island 
there is a limited logging road system which 
comes within 0.8 km. (0.5 mile) of the south- 
ern boundary of the natural area. The sole 



1 Description prepared by Dr. 0. T. Dyrness, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



means of transportation on Long Island is a 
jeep maintained by the Bureau of Sport Fish- 
eries and Wildlife. An alternative approach 
is by boat, going from the headquarters dock 
directly to the natural area a trip of per- 
haps 10 to 14 km. (6 to 8 miles). There are no 
trails in the natural area, so access is by cross- 
country hiking or walking along the shoreline 
at low tide. 

A wide range of commercial accommoda- 
tions are available at Ilwaco, Seaview, and 
Long Beach, about 19 to 22 km. (12 to 14 
miles) south of Willapa National Wildlife 
Refuge headquarters. There are seven public 
campgrounds on Long Island, all of them 
reached by boat. One of them Diamond 
Point Campground is actually located 
within the boundaries of the natural area. 

ENVIRONMENT 

Topography on the Diamond Point Research 
Natural Area is, for the most part, composed 
of moderate slopes along several broad ridges 
which are interrupted by short drainage 
channels. There are small areas of steeper 
slopes, notably along the northwest-facing 
shore where slopes plunge abruptly to the 
bay. Elevations range from sea level to just 
over 30 m. (100 ft.). The natural area is 
bounded on the east, north, and west by 
approximately 1.2 km. (3/4 mile) of shoreline. 

Geologically the Diamond Point Research 
Natural Area is made up of marine terraces 
of Pliocene to Pleistocene age (Huntting et al. 
1961). These terraces are characterized by 
alternating beds of unconsolidated to partly 
consolidated silt, clay, and sand. 

The area has a pronounced cool and wet 
marine climate. Although a large proportion 
of the total annual precipitation occurs during 
the winter, there is sufficient rainfall and 
foggy weather during the summer to main- 
tain relatively high levels of soil moisture. 
Not only does fog reduce potential evapo- 
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transpiration, it also results in moisture 
accretion by "fog drip" from tree crowns. 
Temperature range throughout the year is 
minimal; winter temperatures are relatively 
mild and summers tend to be cool. The follow- 
ing climatic data are from the Willapa Harbor 
Climatic Station (U.S. Weather Bureau 1965): 

Mean annual temperature 10.6C. (51.1F.) 

Mean January temperature 4.6C. (40.3F.) 

Mean July temperature 16.3C. (61.4F.) 

Mean January minimum 

temperature 1.2C. (34.1F.) 

Mean July maximum temperature . .22.0C. (71.5 F.) 
Average annual precipitation . . .2,156 mm. (84.87 in.) 
June through August 

precipitation 149 mm. (5.87 in.) 

Even though the Willapa Harbor Climatic 
Station is located about 26 km. (16 miles) 
northeast of the natural area, climatic condi- 
tions should be roughly the same at both 
locations. 

Soils information for the area is from a 
limited number of observations. Apparently 
most soils are Sols Bruns Acides with textural 
profiles largely inherited directly from the 
stratified parent material. Forest floor layers 
(01 and 02 horizons) are generally thick, 
ranging from 13 to 25 cm. (6 to 10 in.) in 
depth. These layers often contain a large pro- 
portion of the total root mass. The surface 
mineral horizon, averaging about 8 cm. (3 in.) 
in thickness, consists of very dark brown to 
black silt loam and obviously contains a large 
amount of incorporated organic matter. This 
is underlain by a dark brown, silt loam to 
silty clay loam horizon which ranges from 13 
to 25 cm. (6 to 10 in.) in thickness. The sub- 
soil material may vary from a partially in- 
durated sand to a sticky clay, depending on 
parent material stratigraphy. In some loca- 
tions the subsoil shows pronounced mottling, 
indicating impeded internal drainage. 

BIOTA 

Estimated areas by SAF cover types (So- 
ciety of American Foresters 1954) are: 



224 
221 



DP-2 



Name 

Sitka Spruce 
Western Hemlock 
Western Hemlock 
Red Alder 



Area 

18 ha. (45 acres) 

10 ha. (25 acres) 

7 ha. (18 acres) 



The area falls within Kuchler's (1964) Type 
1, Spruce-Cedar-Hemlock Forest, and the 
Picea sitchensis Zone of Franklin and Dyr- 
ness(1969). 

There are only three tree species of any 
importance in the natural area: red alder 
(Alnus rubra), Sitka spruce, and western 
hemlock. Most of the stands appear to be 
approximately 70 to 80 years old, having 
resulted from logging of the area some time 
near the turn of the century. Composition of 
coniferous stands ranges from Sitka spruce, 
with minor amounts of hemlock on north and 
west facing slopes, to pure stands of western 
hemlock on ridgetops and south slopes. Tree 
regeneration under spruce-hemlock stands 
usually consists of scattered stems of both 
spruce and hemlock. Red alder also occa- 
sionally occurs in small openings. In stands 
where hemlock is the dominant tree in the 
overstory, regeneration is dominantly western 
hemlock with very few Sitka spruce. Pure, 
even-aged stands of red alder occur in drain- 
ageways and in low areas along the shoreline. 
Tree overstory coverage in coniferous stands 
varies from about 60 to 75 percent. In the 
denser alder stands it averages 90 to 100 
percent. Typical western hemlock and Sitka 
spruce trees are from 30- to 46-cm. (12- to 
18-in.) d.b.h., with the largest specimens 
ranging up to 91-cm. (36-in.) d.b.h. 

There are two main understory community 
types in coniferous stands within the natural 
area: (1) the Polystichum. munitum type 
found in moist areas where Sitka spruce is 
the dominant tree species, and (2) a Gaul- 
theria shallon type generally associated with 
hemlock-dominated timber stands. The Poly- 
stichum community is characterized by only 
scattered shrub cover contributed mainly by 
VcLCcinium parvifolium, V. ovatum, Rkamnus 
purshiana, Sambucus melanocarpa, and 
Rubus spectabilis. Gaultheria shallon, if pre- 
sent, is often restricted to rotten logs and 
stumps. The herb layer is dominated by a 
luxurious growth of Polystichum munitum 
which may cover as much as 80 percent of 
the ground surface. Other common herbaceous 
species include Blechnum spicant, Athyrium 
filix-femina, Galium triflorum, Pyrola uni- 



flora, Luzula parviftora, Maianthemum bi- 
folium var. kamtschaticum, Lysichitum amer- 
icanum, Dryopteris dilatata, Oxalis oregana, 
Tiarella trifoliata, Trillium ovatum, and 
Monotropa hypopitys. A heavy growth of moss 
covers the ground in all coniferous stands. 
Average moss cover is generally 80 to 90 
percent, with Eurynchium oreganum pro- 
bably the most common species. 

The Gaultheria community is dominated 
by large amounts of Gaultheria shallon, some 
of it up to 2 m. (6 ft.) in height. Other common 
shrubs are Vacciniumparvifolium, V. ovatum, 
Rhamnus purshiana, and Menziesia ferru- 
ginea. The herb layer is scattered and made 
up of species such as Polystichum munitum, 
Blechnum spicant, Dryopteris dilatata, Poly- 
podium scouleri (both on the ground and as 
an epiphyte), Galium triflorum, Luzula parvi- 
flora, and Osmorhiza nuda. 

The vegetation under pure stands of red 
alder in drainages and swampy swales is 
made up of the above mentioned ferns, Ly- 
sichitum americanum, Montia sibirica, Carex 
spp., Cardamine sp., Melissa officinalis, Equis- 
etum sp., and a variety of other moisture- 
loving species. Several low-lying alder stands 
adjacent to the bay have an almost pure 
Carex understory which is unusually lush 
and dense (fig. DP-2). 

Mammals believed to utilize the area as 
either residents or transient visitors are listed 
in table DP-1. Birds frequenting the area 
include band-tailed pigeons (Columba fas- 
data), bluegrouse (Dendragapus obscurus), 
and ruffed grouse (Bonasa umbellus). 

HISTORY OF DISTURBANCE 

As previously mentioned, the area was 
logged some 70 to 80 years ago. Since then, 
there appears to have been very little addi- 
tional disturbance by man. There is a small, 



primitive campground (Diamond Point 
Campground) reached only by water near 
the northwestern corner of the area, but so 
far the user-related disturbances do not ex- 
tend very far inland. All of Long Island is a 
big-game, bow-hunting area, and hunters 
undoubtedly pass through the area, but effects 
of this use appear negligible. There is, how- 
ever, considerable evidence of heavy browsing 
of shrubs and ferns by deer and elk in some 
of the more open stands. 

In 1966 a clearcut logging operation came 
close to the southern boundary of the natural 
area. Because of the lack of natural area 
boundary markers, it is difficult to tell exactly 
how much of a buffer, if any, remains between 
the clearcut and the natural area. 

RESEARCH 

No research is currently being conducted 
in the area and, so far as is known, none has 
been conducted in the past. The natural area 
offers a good opportunity for studying the 
development of young second-growth stands 
of western hemlock, Sitka spruce, and red 
alder. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Maps covering the natural area are: Topog- 
raphy 15' Fort Columbia, Washington 
quadrangle, scale 1:62,500, issued by the 
U.S. Geological Survey in 1938; 7 1/2' Long 
Island, Washington quadrangle, scale 
1:31,250, issued by the U.S. Geological Survey 
in 1949; geology Geologic Map of Wash- 
ington, scale 1:500,000 (Huntting et al. 1961). 
The Refuge Manager of the Willapa National 
Wildlife Refuge (Ilwaco, Washington) can 
provide information on recent aerial photo- 
graphs and maps. 



DP-3 



LITERATURE CITED 

Franklin, Jerry F., and C. T. Dyrness 

1969. Vegetation of Oregon and Washing- 
ton. USDA Forest Serv. Res. Pap. 
PNW-80, 216 p., illus. Pac. North- 
west Forest & Range Exp. Stn., 
Portland, Oreg. 

Huntting, Marshall T., W. A. G. Bennett, 
Vaughan E. Livingston, Jr., and Wayne S. 
Moen 

1961. Geologic map of Washington. Wash. 
Dep. Conserv., Div. Mines & Geol. 

Kiichler, A. W. 

1964. Manual to accompany the map of 



potential natural vegetation of the 
conterminous United States. Am. 
Geogr. Soc. Spec. Publ. 36, various 
paging, illus. 

Society of American Foresters 

1954. Forest cover types of North America 
(exclusive of Mexico). 67 p., illus. 
Washington, D.C. 

U.S. Weather Bureau 

1965. Climatic summary of the United 
States supplement for 1951 
through 1960, Washington. Clima- 
tography of the United States 86-39, 
92 p., illus. 



DP-4 



Table DP-1. 

Order 
Insectivoi-a 



Tentative list of mammals for Diamond Point Research Natural Area 



Chiroptera 



Lagomorpha 
Rodentia 



('arnivora 



Scientific name 

Nci'trot rich us yibbsi 
Scapannfi orariitfi 
Scapanus townuendi 
Sorejc bciidirii 
Sorcx obscitrus 
Sore A- vug runs 
Ep t c ic u s fi i s c 1 1 ,s 
Lasionycteria iioctivaga-nti 
Lasiitnts cinereus 
My otis californicnx 
Myotis evotis 
Myotis lacifiigiiH 
Myotix volant* 
Myotiti yinnanensix 
Plecottts townxaidi 
Lepiix aiticric-annu 
Aplodontiu ntfa 
Cct nto r ca )i adci in ix 
Clcth)'i(ioiyH (jappcri 
E lit ami an toivuseiidi 



Microhm longicditditH 
Microhm orcgoni 
Microtim toiviiHcndi 
Neotoiiiu cincri'd 
Ondatra zibcthicim 
Pcroinyncim i(tniciiltim 
Tdiniaacinrim ilunyUmi 
Zdpim ti'inotdhiN 
Fclin co n col or 
Lutra cdiiddeiiNix 
Iji/n.t' rnfim 
Mcpliitin nicpli it in 
Mimtcld cnnincd 
Alimtcld frciidtd 
Mimtcld rixon 
I'roci/on lolor 



Artioductyla 



Common name 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

wandering 1 shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little bi-own myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Capper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

muskrat 

deer mouse 

chickaree 

Pacific jumping mouse 

mountain lion or cougar 

river otter 

bobcat 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

wapiti or elk 

black-tailed deer 
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Figure DP-].- Diamond Point Research Natural Area, 
Pacific County, Washington. 



Figure DP-2. -Communities of the Diamond Point Research 
Natural Area. Upper left: Shoreline of the natural area 
near Diamond Point Campground. Upper right: A red 
alder stand with a dense Carex understory. Lower left: 
Sitka spruce-western hemlock with a Polystichum muni- 
turn understory in the foreground, grading into a Tsuga 
hetemphylfa/Gaultheria shallon community in the back- 
ground. Lower right: Tsuga heterophylla/Gaultheria 
shallon community on a ridgetop. 
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GOLD LAKE BOG 

RESEARCH NATURAL 

AREA 1 

Subalpine bog communities and 
flora and surrounding forest lands 
near the crest of the Oregon Cascade 
Range. 

The Gold Lake Bog Research Natural Area 
was established August 10, 1965, to preserve 
some prime subalpine bogs and several spe- 
cies of rare bog plants. The 188-ha. (463-acre) 
tract is located in Lane County, Oregon, and 
is administered by the Oak Ridge Ranger 
District (Oak Ridge, Oregon), Willamette 
National Forest. The natural area occupies 
most of the Sl/2 Sl/2 section 20 and Nl/2 
section 29, T. 22 S., R. 6 E., Willamette 
meridian. Legal lines provide most of the 
boundary except for the southeastern quar- 
ter, where the boundary follows Skyline 
Creek and Forest Trail 3681 (Maiden Peak 
Trail) for a portion of its length (fig. GL-1). 
The natural area lies at 4339' N. latitude 
and 12001'W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area lies a short distance north 
of Willamette Summit on Oregon State High- 
way 58. There are several easy access routes 
into the tract. The Waldo Lake Road (Forest 
Road 204) bounds the northwestern corner 
of the natural area. The northwestern and 
southeastern . corners of the tract can be 
reached by easy hikes from the end of the 
Gold Lake Road (Forest Road 223), via Forest 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



Trails 3677 or 3681, respectively. The south- 
western corner of the tract can also be reached 
by boat travel across Gold Lake from the 
Gold Lake Forest Camp. Wet areas, ponds, 
and stream courses do make cross-country 
travel through the boggy portions of the 
natural area somewhat difficult at times. 

The nearest commercial accommodations 
are found at Odell and Crescent Lake, along 
Oregon State Highway 58 east of Willamette 
Summit. There are numerous improved forest 
camps in the vicinity, including one at the 
outlet of Gold Lake, less than a mile from the 
natural area. 

ENVIRONMENT 

The bulk of the research natural area is 
located in a basin between two mountain 
slopes at the head of Gold Lake. The topog- 
raphy is essentially Hat, except in the north- 
western and southeastern corners, where 
lower mountain slopes have been incorporated 
within the tract. Three small ponds located 
within the bog are estimated to total about 
1.5 ha. (4 acres). Three major streams (Ray, 
Salt, and Skyline Creeks) converge and flow 
through the tract. Elevations range from 
1,463 to 1,646 m. (4,800 to 5,400 It.). 

Gold Lake Bog Research Natural Area is 
located in the volcanic High Cascades. Bed- 
rock is composed of Pleocene-Pleistocene oli- 
vine basalt and basaltic andesite (Williams 
1957). It is covered by aeolian deposits of 
volcanic ash and dacitic pumice, much of 
which came from the Mount Mazama erup- 
tion 6,600 years ago. 

A cool, wet climate prevails. Most precipi- 
tation occurs during the winter months, and 
much of this accumulates in snow packs 
which probably attain maximum depths of 
2 to 3 m. (6 to 9 ft.) on the average. Summers 
are relatively dry, and drought periods of 
1 to 2 months are not uncommon. Climatic 
data from a weather station located about 
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8 km. (5 miles) southeast of the natural area 
at 1,459-m. (4,788-ft.) elevation (Odell Lake 
Land Pan in U.S. Weather Bureau 1965) are 
as follows: 

Mean annual temperature 4.8C. (40.6F.) 

Mean January temperature -3.6C. (25.6F.) 

Mean July temperature 14.6 C. (58.3 F.) 

Mean January minimum 

temperature -7.5C. (18.5F.) 

Mean July maximum temperature - .23.7C. (74.6F.) 
Mean annual precipitation .... 1,533 mm. (60.37 in.) 
June through August 

precipitation 86 mm. (3.39 in.) 

Average annual snowfall 834 cm. (329.00 in.) 

Temperatures are somewhat cooler and pre- 
cipitation higher on the natural area itself; 
isohyetel maps indicate 1,800 to 2,000 mm. 
(70 to 80 in.) of precipitation are to be ex- 
pected on the tract. 

Soils within the natural area have not been 
mapped or described. In upland areas they 
appear to be nondescript, Brown Podzolic 
forest soils developed in volcanic ash. Most of 
the ash is probably from the eruption of 
Mount Mazama 6,600 years ago. Organic soil 
profiles are encountered in the low-lying 
boggy areas. 

BIOTA 

Approximately 75.7 ha. (187 acres) of the 
Gold Lake Bog Research Natural Area are 
occupied by bogs and marshes, 1.6 ha. (4 acres) 
by ponds, and 117.2 ha. (272 acres) by sub- 
alpine forest. The forested acreage can arbi- 
trarily be divided into 58.6 ha. (136 acres) 
of SAF cover type 206, Engelmann Spruce - 
Subalpine Fir, and 58.6 ha. (136 acres) of 
type 205, Mountain Hemlock-Subalpine Fir 
(Society of American Foresters 1954). The 
Engelmann spruce (Picea engelmannii) - 
subalpine fir (Abies lasiocarpa) forests tend 
to occur around the periphery of the bogs and 
marshes, and the mountain hemlock (Tsuga 
mertensiana} - subalpine fir forests are found 
in upland portions of the tract. Kuchler (1964) 
types represented would probably include 
Fir-Hemlock Forest (4) and Western Spruce - 
Fir Forest (15). The natural area is at the 
boundary of the Abies amabilis and Tsuga 
mertensiana Zones described by Franklin and 
Dyrness (1969). 



The key features of the natural area are the 
bogs and marshes, but complete descriptions 
of these communities are not available. Most 
of the common bog plants occur, including 
sphagnum moss, Eriophorum spp., Menyan- 
thes tnfoliata, and Kalmia polifolia. Five 
species of carnivorous plants occur within 
the natural area: Drosera longifolia, Drosera 
rotundifolia, Utricularia intermedia, Utricu- 
laria minor, and Utricularia vulgaris. Another 
relatively rare plant, Scheuchzeria palustris, 
is also found in the bogs. The area is believed 
to incorporate several of the best examples of 
the sphagnum bogs found in the central Ore- 
gon Cascade Range. 

The timbered area includes Engelmann 
spruce, subalpine fir, mountain hemlock, Paci- 
fic silver fir (Abies amabilis), Shasta red fir 
(Abies magnified var. shastensis), lodgepole 
pine (Pinus contorta), western white pine 
(Pinus monticola'), and Douglas-fir (Pseudo- 
tsuga menziesii) as constituent species. As 
mentioned, there appear to be two major 
forest types present. Low-lying forests bor- 
dering marshes and bogs are typically domi- 
nated by Engelmann spruce and subalpine 
fir. Reproduction is composed primarily of 
mountain hemlock and subalpine fir. Engel- 
mann spruce attains diameters of 110 cm. 
(45 in.) b.h. and heights of 50 m. (160 ft.). 
However, many of the stands have suffered 
recent mortality, with windthrow being the 
most common agent killing the spruce and 
insects, the subalpine fir. Common understory 
species are Viola sempervirens, Chimaphila 
umbellata, Pyrola secunda, Xerophyllum 
tenax, Clintonia uniflora, Rubus lasiococcus, 
and Tiarella unifoliata. 

The drier upland forests are very mixed 
in composition with mountain hemlock, Shasta 
red fir, Douglas-fir, and western white pine 
typically most conspicuous. The Shasta red 
fir and western white pine are usually larg- 
est, occasional specimens exceeding 100-cm. 
(40-in.) d.b.h. and 52 m. (175 ft.) in height. 
Mountain hemlock and Pacific silver fir often 
dominate the reproduction. The understory 
is typically sparse with species such as Vac- 
cinium membranaceum, V. scoparium, and 
Xerophyllum tenax present. 
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Beaver (Castor canadensis} are probably 
the most important animals influencing natu- 
ral processes within the natural area. They 
have developed dams and runways in some 
marshy areas (fig. GL-2). The natural area is 
used as summer range by elk (Cervus cana- 
densis}, blacktail deer (Odocoileus hemionus 
columbianus}, and mule deer (Odocoileus 
hemionus}. Badger (Taxidea taxus neglecta} 
have also been observed within the tract; 
their occurrence west of the summit of the 
Cascade Range is unusual. A complete list 
of mammals believed to utilize the natural 
area is provided in table GL-1. Birds com- 
monly found within the natural area include 
blue grouse (Dendragapus obscurus}, moun- 
tain quail (Oreortyx pictus}, mourning doves, 
(Zenaidura macroura}, band-tailed pigeons 
(Columbia fasciata}, mallard ducks (Anas 
platyrhyncos) , and wood ducks (Aix sponsa}. 
Gold Lake is stocked with rainbow trout 
which have moved up into the ponds and 
streams within the natural area. 

Several species of amphibians are known 
to inhabit Gold Lake Bog. The Cascade frog 
(Rana cascadae} is found near the exterior of 
the bog, and the western spotted frog (Rana 
pretrosa} inhabits the interior of the bog. 
These two closely related species are pro- 
bably genetically compatible in their ability 
to hybridize. The northwestern tree toad 
(Hyla regilla} is also found within the area. 



HISTORY OF DISTURBANCE 

The major human disturbance to the natu- 
ral area has been the removal of beaver dams 
from the main stream channel by the Oregon 
State Game Commission to provide access for 
spawning rainbow trout from Gold Lake. 
Since the dams appear to be of major impor- 
tance in maintaining high water levels in the 
marshes and bogs, this practice has been 
discontinued since establishment of the natu- 
ral area. Beaver populations have reportedly 
decreased considerably in the last few years, 
a possible consequence of trapping which is 
not yet prohibited on the tract. Recreationists 
have caused some minor disturbances; these 
are confined primarily to trailside areas. 



Open grasslands above the bog have been used 
as a base camp for hunters in the late fall, 
however. Such use is now prohibited, and 
public recreational use of the bogs and 
marshes is discouraged. 

Wildfires have undoubtedly occurred over 
the natural area in past centuries; however, 
there is no evidence of recent wildfires. 

RESEARCH 

Some research on plant communities 2 and 
amphibian fauna 3 have been carried out with- 
in the natural area. 

The natural area is, of course, particularly 
valuable as a site for the study of the ecology 
of bog and marsh communities and the fauna 
associated with them. It provides a refugium 
for the protection of six uncommon species of 
bog plants and a site for studying the environ- 
mental (habitat) and breeding relationships 
of two species of frogs. The natural area is 
also well suited to studies of variation in 
composition, structure, and productivity of 
forest communities along an environmental 
gradient extending from wet, low-lying to 
dry, upland areas. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Waldo Lake, 
Oregon quadrangle, scale 1:62,500, issued by 
the U.S. Geological Survey in 1956; and 
geology Geologic Map of Oregon West of 
the 121st Meridian, scale 1:500,000 (Peck 
1961), and Geologic Map of the Central Part 
of the High Cascade Range, Oregon (Williams 
1957). Either the District Ranger (Oak Ridge 
Ranger District) or Forest Supervisor (Wil- 
lamette National Forest, Eugene, Oregon) 
can provide details on the most recent aerial 
coverage and forest type maps for the area. 



2 Research by Dr. John Rumley, Montana State 
University, Bozeman. 

;i Research by Dr. James Kezar, Department of 
Biology, University of Oregon, Eugene. 
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Table GL-1. 

Order 
Insectivora 



Tentative list of mammals for Gold Lake Bog Research Natural Area 

Scientific name Common name 



Chiroptera 



Lagomorpha 
Rodentia 



Artiodactvla 



Neii rot rielnia yibbai 

Scapa >nts orariita 

Sores bendirii 

Sores pal nutria 

Sores trowbridyii 

Sores v a gran a 

Antrozona pullidna 

Eptesicna fiiacna 

Laaiotnjeteria i/oetivayana 

Laai/D'iia horealia 

Laainrns einerena 

Mi/o t i a ea I (fo)'ii leu a 

Myotia e vat is 

Myotia Ineifiiyna 

Mi/o t ia t h yaa n odea 

Myotia volana 

MIJO t ia y n ma lie >ia ia 

Pleeotna toionaeiidi 

Lepna ainericanna 

Aplodoi/tia mfa 

Ai'hori IIIHH 

Castor 

Clctlt rio n o niya ca I iforn icua 

Eretliizoii doraatnni 

Eiitaniian aiin>ciinn 

Kit t a in i an toiriiscudi 

Gl a n co ii i I/H sabri IIIIN 

Micro tn a loiiyicaiuIiiH 

Microhm orci/oiii 

Mi c rot us ricliardsoni 

Microtiis toii'iisi'iidi 

Ncotontd ciiicrca 

I'crn nil/sen a nni nici iltthts 

I'lic iiaciini i/a i nt t'nin'diita 

Sl><'i'iin>})li il tia lateral is 

Ta in la a cin rns don ijla s / 

Tli o in on/ i/a ia.*a in a 

Zapns t ri nolatns 

( 'a ilia lat ra na 

( 'anis hi /nix 

I'\'!IH coHCdlor 

(In hi IHSCIIS 

Li/its rnfna 

Mar tea a me rica ita 

M<irles pen i/a at i 

Mast ela erini nea 

Mnstela fi'euata 

Al/iatela riaoii 

I'l'oci/iiii lotor 

Sjtiloi/a le pit I oriii a 

Ta.cidea tasna 

f - r roc ij an ci nereoaraentens 

I' raits a iiiericaiins 

Vnlpes fill ra 

Cerrita canadei/aia 

Odocoilena h. lieinioi/iia 

Odocoilena h. coliniibiaiins 



shrew mole 
coast mole 
marsh shrew- 
northern water shrew 
Trowbridg'e shrew 
wandering shrew 
pallid bat 
bis brown bat 
silver-haired bat 
red bat 
hoary bat 
California myotis 
lon^-eared myotis 
little brown myotis 
fringed myotis 
long'-le^ged myotis 
Yuma myotis 
Townsend bi^-eared bat 
snowshoe hare 
mountain beaver 
white -footed vole 
beaver 

California red-backed vole 
porcupine 

yellow-pine chipmunk 
Townsend chipmunk 
northern flying squirrel 
long-tailed vole 
Oregon or creeping vole 
liichardson vole 
Townsend vole 
bushy-tailed wood rat 
deer mouse 
heather vole 
mantled ground squirrel 
chickaree 

Maxama pocket gopher 
Pacific jumping mouse 
coyote 
wolf 

mountain lion or cougar 
wolverine 
bobcat 
marten 
fisher 

short -tailed weasel or ermine 
long-tailed weasel 
mink 
raccoon 

spotted skunk or civet cat 
badger 
gray fox 
black bear 
red fox 
wapiti or elk 
mule deer 
blacktail deer 
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Figure GL-1.- Gold Lake Bog Research Natural Area, 
Lane County, Oregon. 



Figure GL -2. -Natural features of Gold Lake Bog Research 
Natural Area. Upper left: Typical bog community in 
which two species of Drosera and three of Utricularia 
are found. Upper right: Open forest association of En- 
gelmann spruce and lodgepole pine typical of areas in 
and around the bogs and ponds. Center left and right: 
Ponds within the natural area showing typical subalpine 
mixed-conifer forests on surrounding slopes; note 
abundant water lilies. Lower left: Beaver dam within the 
Gold Lake Natural Area; the Oregon State Game Com- 
mission no longer removes such dams. Lower right: 
Beaver runways are common in some marshy areas. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



GOODLOW MOUNTAIN 

RESEARCH NATURAL 

AREA 1 

A tract spanning the transition 
from sagebrush steppe through open 
ponderosa pine savanna to ponde- 
rosa pine - white fir forest charac- 
teristic of south-central Oregon. 

The Goodlow Mountain Research Natural 
Area was established May 1942 to exemplify 
the transition from sagebrush (Artemisia spp.) 
steppe through open ponderosa pine (Finns 
ponderosa) savanna to ponderosa pine - white 
fir (Abies concolor) forest along an east-west 
elevational gradient. The 510-ha. (1,260-acre) 
tract is located in Klamath County, Oregon, 
and is administered by the Ely Ranger Dis- 
trict (Bly, Oregon), Fremont National Forest. 
Its rectangular shape is oriented east and 
west (fig. GM-1) encompassing part of sec- 
tion 4, all of section 5, and part of section 6, 
T. 39 S., R. 13 E., Willamette meridian, at 
45 10' N. latitude and 121 15' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located about 71 km. 
(43 miles) east of Klamath Falls, Oregon. It 
is reached most readily by following State 
Highway 140 for 43.5 km. (27 miles) to 
Bonanza Junction at the foot of Bly Moun- 
tain; thence south for 3 km. (2 miles) on 
State Highway 70 to its junction with Forest 
Road 3726; thence east on Road 3726 for 
11 km. (7 miles) to its junction with Forest 
Road 384; and south on Road 384 for 11 km. 



1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 6, 
Portland, Oregon. 



(7 miles) to the natural area. Although the 
tract can be reached from Bly, Oregon, the 
road is in very poor condition and should be 
avoided if possible. 

ENVIRONMENT 

The Goodlow Mountain Research Natural 
Area varies in elevation from 1,490 to 1,620 
m. (4,900 to 5,300 ft.). Topography is gently 
rolling to rolling with slopes of 10 to 20 per- 
cent. Goodlow Mountain is a low butte at 
the edge of the sagebrush steppe. The natural 
area extends from the summit of Goodlow 
Mountain to the forest edge. The butte is 
igneous rock of volcanic origin. 

A continental climate prevails. Most pre- 
cipitation occurs as snow during the cool, 
partly cloudy winter. Summers are warm, 
generally low in precipitation, and largely 
cloudless. One to 3 months of drought are 
common. Climatic data from Round Grove 
located 29 km. (18 miles) east-northeast of 
the natural area are as follows (U.S. Weather 
Bureau 1965): 



Mean annual temperature .......... (>.4"C. 

Mean January temperature ......... -2.HC. 

Mean July temperature ............ l(i.H"('. 

Mean January minimum 

temperature .................... -."('.. 

Mean July maximum temperature . .27. -TV. 
Average annual precipitation ..... 41!) nun. 

June through August 

precipitation ................... F>(> mm. 

Average annual snowfall .......... 11!) cm. 



Soils in the area have not been mapped. 
Reconnaissance notes suggest that, under 
forested stands, upper horizons contain aer- 
ially deposited pumice presumably from the 
Mount Mazama (now Crater Lake) eruption 
(Baldwin 1964). They tend to have minimum 
profile development and are not podzolized. 
Soils under juniper and sagebrush-grass ap- 
pear to be derived from igneous rock. 
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BIOTA 

Estimated areas by plant community are 
as follows: 



Community 



Area 



Pinus ponderosal 

Purshia tridentata savanna 89 ha. (220 acres) 

Pinus ponderosal 

Arctostaphylps parryana 218 ha. (540 acres) 

Pinus ponderosa-Abies concolorl 

Carex rossii 130 ha. (320 acres) 

Jimiperus occidentalisl 

Artemisia tridentata 40 ha. (100 acres) 

Artemisia arbusculal 

Poa sandbergii 32 ha. (79 acres) 

Pinus I Purshia and PinuslArctostaphylos 
stands are probably assignable to SAF forest 
cover type 237, Interior Ponderosa Pine 
(Society of American Foresters 1954), and 
Kuchler's (1964) Type 10, Ponderosa Pine 
Shrub Forest. The Pinus- AbieslCarex stands 
are possibly assignable to SAF type 214, 
Ponderosa Pine - Western Larch - Douglas 
Fir, and to Kuchler's Type 14, Grand Fir- 
Douglas Fir Forest, even though Douglas-fir 
is not present in this part of Oregon. Juni- 
peruslArtemisia stands are assignable to 
SAF type 238, Western Juniper, and Kuchler's 
Type 24, Juniper Steppe Woodland. The 
ArtemisialPoa stands are assignable to 
Kuchler's Type 55, Sagebrush Steppe. The 
natural area spans upper elevation edges of 
sagebrush steppe, the ponderosa pine zone, 
and the lower edge of the white fir zone. 

At lower elevations (1,490 m. or 4,900 ft.), 
Junipemsl Artemisia stands occur. These 
plant communities are dominated by western 
juniper (Junipenis occidentalism, big sage- 
brush (Artemisia tridentata), and Idaho fescue 
(Festuca idahoensis). The ArtemisialPoa 
stands occur on shallow to very shallow soils 
and reflect these edaphic restraints. They are 
dominated by low sagebrush (Artemisia ar- 
buscula) and Sandberg bluegrass (Poa sand- 
bergii}. Soil conditions are inimical to both 
juniper and ponderosa establishment (fig. 
GM-2). Where soils are deeper, Idaho fescue 
tends to dominate. 

A small meadow complex, about 1 ha. (2 



acres) in size, occurs at the eastern edge of 
the natural area. It is unique in that a moist 
meadow is located topographically above a 
dry meadow. 

The Pinus I Purshia stands are character- 
istic of the lowest forested elevations and 
represent savanna transitional to sagebrush 
steppe. They are dominated by ponderosa 
pine with a crown cover of 20 to 40 percent. 
Ground vegetation is generally dominated by 
bitterbrush (Purshia tridentata) and Ross's 
sedge (Carex rossii) with curlleaf mountain- 
mahogany (Cercocarpus ledifolius) and a 
variety of Compositae spp. as associates (fig. 
GM-2). Midelevations are characterized by 
ponderosa pine of 30- to 50-percent crown 
cover with Parry manzanita (Arctostaphylos 
parryana) and occasional bitterbrush with 
sedge (fig. GM-2). Upper elevations are char- 
acterized by old-growth ponderosa pine with 
seedlings, saplings, and poles, and occasion- 
ally mature trees of white fir. Tree crown 
cover ranges from 40 to 70 percent. Ground 
vegetation is dominated by Ross's sedge with 
minor amounts of Parry manzanita (fig. 
GM-2). 

Mammals which frequent the natural area 
either as residents or transients are listed in 
table GM-1. 



HISTORY OF DISTURBANCE 

Fire scars on ponderosa pine (fig. GM-2) 
indicate ground fires periodically burned the 
area prior to initiation of fire control pro- 
grams in 1910. Ranger District records docu- 
ment a ground fire between 1920 and 1930. 
In addition, a severe fire in 1918 (known as 
the Goodlow Mountain Burn) burned over 
16 ha. (41 acres) of the southwestern corner 
of the natural area and killed 100 percent of 
the timber. A very dense stand of pine repro- 
duction is now present in this area. 

Prior to establishment of the natural area, 
an 800-ewe band of sheep grazed the tract 
periodically from the middle of June to the 
end of August. Ranger District records indi- 
cate this livestock use was light to moderate 
and should not have materially affected vege- 
tation. Sheep use is now terminated. 



GM-2 



RESEARCH 

The Bureau of Entomology and Plant 
Quarantine has been studying bark beetle 
activity in section 5 since 1922. Between 1938 
and 1940, two 10-acre plots were established 
in which all trees of 10-inch and larger d.b.h. 
were tagged, recorded, and fully described. 
These permanent plots are still under obser- 
vation. 

The Goodlow Mountain Research Natural 
Area provides interesting research oppor- 
tunities on: (1) comparison of undisturbed 
vegetation across the geographic range of the 
aerially deposited Mount Mazama pumice in 
conjunction with Bluejay and Pringle Falls 
Research Natural Areas in the center and at 
the northern edge of the pumice deposit, 
respectively; (2) evaluation of environmental 
and plant community relationships from sage- 
brush steppe to mixed coniferous forest; (3) 
biomass productivity in relation to the en- 
vironmental gradient; and (4) study of forest 
succession under fire prevention. 



MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 



sufficiently detailed to be useful. Either the 
District Ranger (Bly Ranger District) or 
Forest Supervisor (Fremont National Forest, 
Lakeview, Oregon) can provide details on the 
most recent aerial photo coverage of the area. 
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Table GM-1. 

Order 

Insectivora 

Chiroptera 



Tentative list of mammals for Goodlow Mountain Research Natural Area f 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Scapanns lativianiis 

So rex mcrriami 

Sorex vagrans 

Antrozous pallidns 

Eptesicusfitscus 

Lasionycteris noct ivac/cvns 

Lasiimts borealis 

Lasiunis cincreus 

Myotis califoniiciis 

Myotis evotis 

Myotis lucifugus 

Myotis tkysanodes 

Myotis volaus 

Myotis yumanensis 

Plccotus townsendi 

Lcpus califomicns 

Sylvilctffiis uuttulli 

Erethizon dorsatum 

Eutamias ainoenns 

Glancomys sabriuns 

Lagnms curtains 

Mi c rot us m out anus 

Neotoma cinerea 
Neotomafnscipes 
Peromyscus maniculatus 
Sciunts [/rise its 
Sperm ophi Ins lateralis 
Tamiasciimtsdoiiglasi 
Canis latrans 
Felis concohr 
Lynx rnfus 
Maries umericana 
Mephitis mephitis 
Mitstelafreuata 
Spilogale put onus 
Taxidea taxiis 
Urocyou cinereoargeHteus 
Ursiis aincricanns 
Viilpesfulva 
Odocoiletis h. 



Common name 

broad-footed mole 
Merriam shrew 
wandering shrew 
pallid bat 
big brown bat 
silver-haired bat 
red bat 
hoary bat 
Californiamyotis 
long-eared myotis 
little brown myotis 
fringed myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 
black-tailed jack rabbit 
mountain cottontail 
porcupine 

yellow-pine chipmunk 
northern flying squirrel 
sage vole 
mountain vole 
bushy-tailed wood rat 
dusky-footed wood rat 
deer mouse 

western gray squirrel 

mantled ground squirrel 

chickaree 

coyote 

mountain lion or cougar 

bobcat 

marten 

striped skunk 

long-tailed weasel 

spotted skunk or civet cat 

badger 

gray fox 

black bear 

red fox 

mule deer 
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Figure GM-1.- Goodlow Mountain Research Natural Area, 
Klamath County, Oregon. 



Figure GM-2. Communities of the Goodlow Mountain Re- 
search Natural Area. Upper left: Artemisia arbuscula/ 
Poa Sandbergii community with some Idaho fescue on 
shallow soil. Upper right: The Pinus ponderosa/Purshia 
tridentata community with some curlleaf mountain- 
mahogany is typical of lower elevations. Lower left: A 
Pinus ponderosa/Arctostaphylos parryana community 
typical of middle elevations. Lower right: Pinus pon- 
derosa-Abies concolor/Carex rossii community char- 
acteristic of upper elevations; note fire scar on the tree 
left of the meter board. 



Federal Research Natural Areas in Oregon and Washington 
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HADES CREEK 

RESEARCH NATURAL 

AREA 1 

Pacific silver fir-western hemlock 
stands located at low elevations on 
the northwestern edge of the Olym- 
pic Peninsula. 

The Hades Creek Research Natural Area 
was established to exemplify Pacific silver 
fir (Abies amabilis) - western hemlock (Tsuga 
heterophylla) forest as it occurs at lower ele- 
vations in the Olympic Mountains. The 227-ha. 
(560-acre) tract is located in Jefferson County, 
Washington, and is administered by Olympic 
National Park (Port Angeles, Washington). 
The natural area occupies the Sl/2 and Sl/2 
NW1/4 of section 5 and Nl/2 Nl/2 of section 
8, T. 27 N., R. 11 W., Willamette meridian. 
It lies at 4752' N. latitude and 12409' W. 
longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is reached via the Boga- 
chiel River Road (which leaves U.S. Highway 
101 about 10 km. or 6 miles south of Forks) 
and the Bogachiel River Trail. The tract is 
located about 10 km. (6 miles) from the end of 
the road near the Bogachiel Shelter; it is 
necessary to ford the river about 1/4 mile 
above the shelter since it is on the north side 
of the river and the natural area is on the 
south. The natural area is located on slopes 
west of Hades Creek (fig. HA-1). An aban- 
doned trail extends from the river to the sum- 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



mit of Spruce Mountain and traverses a large 
part of the natural area. 

Commercial accommodations are, of course, 
quite remote, the nearest being located in the 
vicinity of Forks, which is several hours away 
by trail and road. There are numerous good 
camp spots along the Bogachiel River in the 
vicinity of the natural area. When camping 
in undeveloped areas, one must obtain a fire 
permit from the Park Service. 



ENVIRONMENT 

Hades Creek Research Natural Area occu- 
pies the top and slopes of a spur ridge on the 
lower slopes of Spruce Mountain and extends 
down to the benches along the Bogachiel River. 
Moderately steep slopes are typical except 
along the southern edge of the natural area, 
where the topography drops steeply into the 
drainage of Hades Creek. The gentlest slopes 
are found on the benches just above the Boga- 
chiel River. Elevations in the natural area 
range from about 145 to 582 m. (475 to 1,910 
ft.). 

The natural area is located on upper Cre- 
taceous - lower Tertiary sedimentary rocks 
belonging to the Soleduck formation (Hunt- 
ting et al. 1961). This formation developed 
from marine sediments which were intensely 
folded and faulted and slightly metamor- 
phosed (Banner 1955). The dominant, dark 
gray, massive to poorly bedded graywackes 
and sandstones are commonly interbedded 
with slate, argillite, and volcanic rock. The 
natural area was glaciated at least three 
times during the Wisconsin epoch and at 
least once even earlier (Crandell 1964). 

A maritime climate, wet with muted tem- 
perature extremes, prevails. Winters are mild, 
and summers are cool with frequent cloudy 
days. Precipitation is heavy but highly sea- 
sonal, with January and December the peak 
months. Less than 10 percent of the annual 
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precipitation falls during June, July, and 
August, and some years a drought period of 
a month or more occurs. The following cli- 
matic data are from Forks, located about 
19 km. (12 miles) to the northwest; tempera- 
tures are somewhat cooler and precipitation 
slightly higher on the natural area itself (U.S. 
Weather Bureau 1965): 

Mean annual temperature 9.55 C. (49.2F.) 

Mean January temperature 3.72C. (38.7F.) 

Mean July temperature 15.39C. (59.7F.) 

Mean January minimum 

temperature 0.17C. (32.3F.) 

Mean July maximum temperature .21.55C. (70.8F.) 
Average annual precipitation . .2,974 mm. (117.10 in.) 
June through August 

precipitation 214 mm. (8.44 in.) 

Average annual snowfall 34 cm. (13.7 in.) 

The soils on the area have not been mapped 
or described. At least a portion would pro- 
bably be classed as Sols Bruns Acides. 

BIOTA 

All 227 ha. (560 acres) of the natural area 
can be classified as SAF cover type 226, Paci- 
fic Silver Fir - Western Hemlock (Society of 
American Foresters 1954). The area would 
probably fall within Kuchler's (1964) Type 3, 
Silver Fir - Douglas-fir Forest, and the Tsuga 
heterophylla Zone as defined by Franklin and 
Dyrness (1969). A zonal assignment is dif- 
ficult for this area since it is occupied by 
forests which are more typically found at 
much higher elevations. 

Pacific silver fir and western hemlock 
dominate the Hades Creek Research Natural 
Area. The relative proportion of the tree 
species varies considerably throughout the 
tract. For example, silver fir composes about 
80 percent of the stand volume on the ridge- 
top but only 20 percent near Hades Creek on 
the south side of the area and on the north 
end. The bulk of the area varies from about 
a 60-40 to a 50-50 mixture of Pacific silver fir 
and western hemlock, respectively. Pacific 
silver fir within the natural area averages 
75- to 90-cm. (30- to 35-in.) d.b.h. and 46 to 
53 m. (150 to 175 ft.) in height. The largest 
known Pacific silver fir specimen, which is 
56.7 in. (186 ft.) in height and about 208- cm. 



(82-in.) d.b.h. is located within the natural 
area (Pomeroy and Dixon 1966) (fig. HA-2). 
Occasional large, old-growth Douglas-fir 
(Pseudotsuga menziesii) and western red- 
cedar (Thuja plicata) are also found through- 
out the natural area. 

The major climax tree species within the 
natural area appears to be western hemlock. 
Seedlings and saplings of this species are 
typically much more common than those of 
Pacific silver fir, especially on drier sites. 
This is, of course, in direct contrast with the 
successional relationship between these spe- 
cies at middle and high elevations in the 
Olympic and Cascade Mountains (Fonda 
and Bliss 1969, Franklin and Dyrness 1969). 
Pacific silver fir is probably at least a minor 
climax species, as at least some reproduction 
of this species is present in most locations. 
At least two major community types occur 
within the natural area: the Tsuga hetero- 
phylla - Abies amabilislGaultheria shallon - 
Vaccinium parvifoliumlHylocomium splen- 
dens and Abies amabilisl Tsuga heterophyllal 
Maianthemum bifolium communities. The 
TsugalGaultherialHylocomium community is 
typical of lower elevations and drier slopes 
within the natural area. Understory plant 
species include: Gaultheria shallon, Viola 
sempervirens, Acer circinatum, Blechnum 
spicant, Vaccinium parvifolium, and Eurhyn- 
chium oreganum. The Abies ITsu gal Maian- 
themum community appears to be typical of 
moister habitats within the natural area. The 
understory is dominated by herbaceous species 
such as Maianthemum bifolium var. kamscha- 
ticum, Rubus pedatus, Oxalis ore g ana, 
Polystichum munitum, Disporum sp., Blech- 
num spicant, Tiarella trifoliata, and Trillium 
ovatum. 

Mammals believed to utilize the natural 
area either as residents or transients are 
listed in table HA-1. 

Streams and streamsides are the only spe- 
cialized habitats known to occur within the 
natural area. 

HISTORY OF DISTURBANCE 

There is no evidence of any unusual natural 
disturbance of the area during recent cen- 
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turies. Natural mortality such as that caused 
by windthrow is scattered throughout the 
tract. 

Human disturbances to the natural area 
are very minor. An abandoned trail was con- 
structed and used during World War II to 
supply an air-warning station on Spruce 
Mountain. 

RESEARCH 

Ten Pacific silver fir "trend plots" were 
established on the natural area in 1954 to 
observe annual mortality of Pacific silver fir 
and western hemlock, particularly that as- 
sociated with the silver fir beetle (Pseudo- 
hylesinus spp.). 2 At the time of the first 
remeasurement in 1958, mortality of Pacific 
silver fir had been negligible (Buckhorn and 
Orrl959). 

The natural area provides interesting oppor- 

2 "Silver fir beetles" is a local name ffiven to two 
species of Pseudohylesimis: P. gran din, the grand fir 
bark beetle, and P. granulatns, the fir root bark beetle. 



tunities to study the ecology of low-elevation 
Pacific silver fir - western hemlock stands, 
e.g., the successional relationships between 
these tree species including variations asso- 
ciated with different types of microhabitats. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Spruce Mountain, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1956, 
and Olympic National Park and Vicinity, 
Washington, scale 1:125,000, issued by the 
U.S. Geological Survey in 1957; and geology 
Geologic Map of Washington, scale 
1:500,000 (Huntting et al. 1961). The Super- 
intendent, Olympic National Park (Port 
Angeles, Washington), can provide details 
on the most recent aerial photo coverage and 
forest type maps for the area. 
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Table HA-1. 

Order 

Insectivora 



Tentative list of mammals for Hades Creek Research Natural Area 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Neiirotrichus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex bendirii 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus borealis 
Lasiurus dnereus 
My otis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Aplodontia ntfa 
Castor canadensis 
Clethrionomys gapperi 
Eutamias townsendi 
Glauco'tnys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Microtus totvnse-ndi 
Neotoma cinerea 
PeroniysciLS nianiei<lattis 
Tarn iasciurnn douylaxi 
Zapns tnnotati(s 
Canis latraus 
Felix concolor 
Lntra caiiadeHxix 
Lynx mfiis 
Marten anicricana 
Maries pennant i 
Mephitis niepkitix 
Mitstelu erniinea 
Mnstelafrenata 
Mnxtela. vison 
Proeyon lot or 
Spiloyale pit tori HS 
Urxit s a >n e ricaniis 
Cervus caiiddensis rooxevelti 
Odocoilens h. eolunibianns 



Common name 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California my otis 

long-eared my otis 

little brown my otis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

Roosevelt elk 

black-tailed deer 
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Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



HIGLEY CREEK 

RESEARCH NATURAL 

AREA 1 

Western hemlock stands on a moun- 
tain slope and valley bottom on the 
southwestern Olympic Peninsula. 

The Higley Creek Research Natural Area 
was established to exemplify coastal western 
hemlock (Tsuga heterophylla) forest stands. 
The 194-ha. (480-acre) tract is located in Grays 
Harbor County, Washington, and is admini- 
stered by the Olympic National Park (Port 
Angeles, Washington). The natural area occu- 
pies the Sl/2 and the Sl/2 Nl/2, section 12, 
T. 23 N., R. 10 W., Willamette meridian. It lies 
at 47 30' N. latitude and 123 54' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located near Lake 
Quinault and can be reached via U.S. Highway 
101 (to Amanda Park) and the North Shore 
Road along the lake. The edge of the tract 
varies from 750 to 1,200 m. (2,500 to 4,000 ft.) 
north of this road. An abandoned trail leads 
up Higley Creek from this road skirting the 
natural area; its obscure terminus is located 
behind a house 2.7 km. (1.7 miles) from U.S. 
Highway 101 or 6.9 km. (4.3 miles) west of 
the National Park Service's Quinault Ranger 
Station. No roads or maintained trails enter 
the tract. Access is by cross-country travel. 

Commercial accommodations, as well as 
several excellent public campgrounds, are 
located 3 to 8 km. (2 to 5 miles) from the 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



natural area in the vicinity of Amanda Park 
and Quinault. 



ENVIRONMENT 

The Higley Creek Research Natural Area 
extends from the floor of the Quinault River 
valley onto the lower slopes of Higley Peak 
(fig. HI-1). Topography is gentle and undulat- 
ing for 300 to 800 m. (1,000 to 2,500 ft.) from 
the southern boundary of the tract and then 
rises steeply to the northern boundary. The 
broken mountain slopes typically vary from 
30 to 50 percent and have a generally southern 
exposure. Several streams flow through por- 
tions of the natural area, and several smaller 
streams rise within it. Drainages cut by these 
streams produce locally complex microtopog- 
raphy in the southern half of the tract. Eleva- 
tions range from about 120 m. (400 ft.) in the 
southwestern corner to 550 m. (1,800 ft.) in 
the northwestern corner. 

According to Huntting et al. (1961), higher 
elevations in the natural area are located on 
upper Cretaceous - lower Tertiary sedimentary 
rocks belonging to the Soleduck formation, 
while at lower elevations these rocks are 
covered by recent deposits of alluvium and, 
possibly, glacial drift. The Soleduck formation 
developed from marine sediments which have 
been intensely folded and faulted and slightly 
metamorphosed (Banner 1955). The domi- 
nant, dark gray, massive to poorly-bedded 
graywackes and sandstones are commonly 
interbedded with slate, argillite, and volcanic 
rock. The natural area was glaciated at least 
three times during the Wisconsin epoch and 
at least once before that (Crandell 1964). 

A maritime climate, wet with muted tem- 
perature extremes, prevails. Winters are mild 
and summers are cool with frequent cloudy 
days. Precipitation is heavy but highly sea- 
sonal with January and December the peak 
months. Only about 7 percent of the annual 
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precipitation falls during June, July, and 
August; and some years a drought period of 
a month or more occurs. Snow is rare. Cli- 
matic data from the nearby Quinault Ranger 
Station are as follows (U.S. Weather Bureau 
1956): 

Mean annual temperature 10.6C. (51.0F.) 

Mean January temperature 3.8 C. (38.9F.) 

Mean July temperature 17.3C. (63.2F.) 

Mean January minimum 

temperature 1.2C. (34.2 F.) 

Mean July maximum temperature . .23.8C. (74.9F.) 
Average annual precipitation . .3,371 mm. (132.73 in.) 
June through August 

precipitation 244 mm. (9.61 in.) 

Average annual snowfall 30.2 cm. (11.9 in.) 

The soils on the area have not been mapped 
or described. In the valley bottom, they appear 
relatively deep and loamy, and on the moun- 
tain slopes they are somewhat shallower and 
contain greater amounts of loose rock. At 
least a portion of the soils would probably be 
classed as Sols Bruns Acides. 

BIOTA 

Essentially all 194 ha. (480 acres) of the 
natural area are occupied by SAP cover type 
224, Western Hemlock (Society of American 
Foresters 1954). The area would probably 
fall entirely within Kuchler's (1964) Type 1, 
Spruce - Cedar - Hemlock Forest, and con- 
tains elements of both the Picea sitchensis 
and Tsuga heterophylla Zones as denned by 
Franklin and Dyrness (1969). 

Western hemlock is the most abundant 
tree within the research natural area, attain- 
ing diameters of 75 to 100 cm. (30 to 40 in.) 
b.h. and heights of 60 m. (200 ft.). Specimens 
up to 152-cm. (60-in.) d.b.h. and larger are 
occasionally encountered (fig. HI-2). Other 
coniferous tree species include western red- 
cedar (Thuja plicata), Douglas-fir (Pseudo- 
tsuga menziesii), Pacific silver fir (Abies 
amah's), and Sitka spruce (Picea sitchensis}. 
Western redcedar is most common in wet 
areas on gentle topography, where it may 
occur as very large (in excess of 254-cm. or 
100-in. d.b.h.), old specimens. Douglas-fir is 
common as large, old trees, averaging 125- to 
150-cm. (50- to 60-in.) d.b.h. with a maximum 



of about 203 cm. (80 in.). Both Pacific silver 
fir and Sitka spruce are rare, the former 
being encountered on the mountain slopes 
and the latter on the flat topography in the 
valley bottom. Red alder (Alnus rubra) is 
common along larger streams and in some 
swampy areas (fig. HI-2). Bigleaf maple (Acer 
macrophyllum') is also occasionally found on 
moist slopes or along streamsides. 

Western hemlock is clearly the climax 
species throughout most of the natural area; 
it is the only species consistently represented 
by all age classes. Seedlings and saplings of 
hemlock are abundant; some stand openings 
are completely choked by sapling hemlocks. 
Reproduction of western redcedar, Douglas- 
fir, and Sitka spruce is generally absent. Much 
tree reproduction is found on rotting logs, 
"nurse logs," which often support hundreds 
of seedlings. Some of these can be expected 
to survive and their roots to reach mineral 
soil. 

Four major community types were recog- 
nized within the natural area during the 
reconnaissance. These were (1) Tsuga hetero- 
phy Hal Polystichum munitum - Oxalis ore- 
gana; (2) Thuja plicata - Tsuga heterophyllal 
Vaccinium alaskaense - Gaultheria shallonl 
Blechnum spicant; (3) Tsuga heterophylla - 
Pseudotsuga menziesiil Gaultheria shallon - 
Vaccinium parvifolium; and (4) an Alnus 
rubra swamp type. The most common com- 
munity type is the TsugalPolystichum - Oxalis 
which is found both on mountain slopes and 
in the valley bottom. Typical understory spe- 
cies in this community include Polystichum 
munitum, Oxalis oregana, Blechnum spicant, 
Tiarella trifoliata, Maianthemum bifolium 
var. kamschaticum, Galium triflorum, and 
Viola sempervirens. The shrubby layer is not 
well developed, consisting primarily of Vac- 
cinium parvifolium. 

The Thuja - TsugalVaccinium - Gaultheria! 
Blechnum community is found on relatively 
wet habitats and gentle topography. The 
shrubby layer in this community is dominated 
by Vaccinium alaskaense and Gaultheria 
shallon. Important herbs include Blechnum 
spicant, Rubus pedatus, Cornus canadensis, 
Polystichum munitum, Gymnocarpium dryop- 
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teris, Athyrium filix-femina, Tiarella tri- 
foliata, and Galium triflorum.. 

The Tsuga - PseudotsugalGaultheria - 
Vaccinium community is generally found on 
drier habitats on the slopes. Vine maple (Acer 
circinatum) is a common shrub dominant 
along with the Gaultheria shallon. Other 
shrubby species include Berberis nervosa, 
Vaccinium parvifolium, and Rubus ursinus. 
Herbaceous species may include Polystichum 
munitum, Oxalis oregana, Trillium ovatum, 
and Viola sempervirens. 

Extremely wet or swampy areas on gentle 
topography are occupied by an open mosaic 
of tree, shrub, and herb-dominated stands 
(fig. HI-2). Red alder is the conspicuous tree 
species in such areas. These mosaics provide 
a rich variety of microhabitats for many plant 
and animal species not found elsewhere in the 
natural area. Plant dominants include the 
shrubs vine maple, Gaultheria shallon, Rubus 
spectabilis, Menziesia ferruginea, Corydalis 
scoulariana, Stachys sp., Rhamnus purshiana, 
and Sambucus sp. The rich selection of herbs 
includes Athyrium filix-femina, Lysichitum 
americanum, Gymnocarpium dryopteris, 
Carex spp., Scirpus sp., Boykinia major, Car- 
damine sp., and Chrysosplenium glechomae- 
folium, as well as several species of grass. 

The Roosevelt elk (Cervix canadenxix rooxe- 
velti) is the most important animal present 
on the natural area; their trails ease the prob- 
lem of access through the area. Undoubtedly 
they have also affected the composition of the 
understory vegetation (Kirk 1966, Sharpe 
1956). Mammals believed to occur within the 
natural area are listed in table HI-1. 

Streams and streamsides are the only spe- 
cialized habitats which are present. No lakes, 
ponds, rock outcrops, etc., exist within the 
natural area. 



HISTORY OF DISTURBANCE 

The most common natural disturbance en- 
countered within the natural area is wind- 
throw of trees, which may occur either singly 
or in small patches (fig. HI-2). There is no 
evidence of recent wildfires; fire scars can be 
seen on very old Douglas-firs. The parasitic 
dwarf mistletoe (Arceuthobium campylopo- 
dum} is commonly found on western hemlock 
within the natural area. Human disturbance 
within the natural area is essentially non- 
existent. 



RESEARCH 

No research is presently known to be in 
progress within the natural area. Special 
research opportunities existing here include 
studies of contrasts in community composi- 
tion and structure associated with variations 
in soils and topography, and effects of Roose- 
velt elk on their habitat. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Quinault Lake, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1955, 
and topographic map of Olympic National 
Park and Vicinity, Washington, scale 
1:125,000, issued by the U.S. Geological Sur- 
vey in 1957; and geology Geologic Map of 
Washington, scale 1:500,000 (Huntting et al. 
1961). The Superintendent, Olympic National 
Park (Port Angeles, Washington), can pro- 
vide details on the most recent aerial photo 
coverage and forest type maps for the area. 
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Table HI-1. Tentative list of mammals for Higley Creek Research Natural Area 



Order 
Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Neiirotrichus gibbsi 
Scapanus orarius 
Sorex bendirii 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis ludfugus 
Myotis volans 
Myotis yumanensis 
Plecotus toivnsendi 
Lepus americanus 
Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 
Eutamias amoenus 

Eutamias townsendi 

Glaucomys sabrhms 

Microtus longicaudus 

Microtus orec/oni 

Neotoma cinerea 

Peromyscas manicidatas 

Phenacomys inter in edi us 

Tamiasciunis douglasi 

Zapus tnnotatus 

Canis latrans 

Felix concolof 

Lutra canadensis 

Lynx mfnx 

Martes anieric.ana 

Maries pennant i 

Mnstcla erniinea 

Mnstelafrenata 

Mnstela vimm 

Procyon lotor 

Spilogale put onus 

Ursus am ericaunx 

Cervus canadensis roosevelti 

Odocoileus h. columbianns 



Common name 

shrew mole 

coast mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red -backed vole 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

Roosevelt elk 

black-tailed deer 
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Figure Hl-l.- Higley Creek Research Natural Area, 
Grays Harbor County, Washington. 



Figure HI-2.- Natural features of Higley Creek Research 
Natural Area. Upper left: Typical large western hem- 
lock, with smaller hemlock in the background. Upper 
right: Swampy opening ringed with red alder. Bottom: 
Small patch of recently windthrown trees. 
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HORSE RIDGE 

RESEARCH NATURAL 

AREA 1 

A unique western juniper/big sage- 
brush/threadleaf sedge community 
in near pristine condition. 

The Horse Ridge Research Natural Area 
was established March 1967 as an example 
of western juniper (Juniperus occidentalis) - 
big sagebrush (Artemisia tridentata) vegeta- 
tion within the juniper zone of central Oregon. 
The 240-ha. (600-acre) tract is located in 
Deschutes County, Oregon, and is admini- 
stered by the Prineville District (Prineville, 
Oregon), Bureau of Land Management. The 
rectangular tract is located in sections 15 and 
22, T. 19 S., R. 14 E., Willamette meridian, 
at 4355' N. latitude, 120 02' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located about 31 km. 
(19 miles) southeast of Bend and is approached 
via U.S. Highway 20. Directions for locating 
the tract should be obtained at the Prineville 
District Office. Access is good during both 
summer and winter. Public accommodations 
are available in Bend; primitive camps which 
lack drinking water are available in the 
vicinity of the tract. 

ENVIRONMENT 

The Horse Ridge Research Natural Area 
varies in elevation from 1,250 to 1,430 m. 
(4,100 to 4,700 ft.). It is located on top of 
rolling topography (Horse Ridge) which rises 



1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 6, 
Portland, Oregon. 



above the surrounding flat to undulating 
plateau (fig. HR-2). Columbia River basalts 
underlie the entire area. 

A continental climate prevails. Most pre- 
cipitation occurs as snow during the cool, 
partly cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 4 months of drought are 
common. Climatic data from Bend are as 
follows (U.S. Weather Bureau 1965): 

Mean annual temperature 7.9C. (46.3F.) 

Mean January temperature -1.0C. (30.2F.) 

Mean July temperature 17.6C. (63.7F.) 

Mean January minimum 

temperature -6.5C. (20.3F.) 

Mean July maximum temperature . ,28.6C. (83.6F.) 

Average annual precipitation 305 mm. (12.0 in.) 

June through August 

precipitation 56 mm. (2.2 in.) 

Average annual snowfall 91 cm. (36.0 in.) 

Soils in the area have not been mapped. 
Cursory examination suggests they are sandy 
textured and developed in 30 to 60 cm. (12 
to 24 in.) of aerially deposited pumice over 
well cracked basalt bedrock. 

BIOTA 

Nearly all of the 240 ha. (600 acres) is 
characterized by a western juniper/big sage- 
brush/threadleaf sedge (Carex filifolia) com- 
munity. A small area at the eastern edge is 
occupied by a stand of western juniper/big 
sagebrush/bluebunch wheatgrass (Agropy- 
ron spicatum) with abundant surface stone. 
Vegetation can probably be assigned to SAF 
forest cover type 238, Western Juniper (Soci- 
ety of American Foresters 1954), and Kiich- 
ler's (1964) Type 24, Juniper Steppe Wood- 
land. The area falls within the Juniperus 
occidentalis Zone of central Oregon (Franklin 
and Dyrness 1969). 

The major plant community (fig. HR-2) is 
dominated by western juniper which con- 
spicuously lacks decadent or dead specimens. 
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Ground vegetation is dominated by big sage- 
brush and threadleaf sedge with some dead 
and decadent bitterbrush (Purshia tridentata), 
bluebunch wheatgrass, Idaho fescue (Festuca 
idahoensis), Koeleria cristata, and Tetmdymia 
canescens. The soil surface is characteristic- 
ally bare of litter and is covered by fine pumice 
gravel, 2- to 5-mm. diameter. 

This plant community is interesting in 
several ways. Hybridization of bluebunch 
wheatgrass and bottlebrush squirreltail (Si- 
tanion kystrix) appears to be more common on 
this tract than elsewhere in the central Ore- 
gon juniper zone. Western juniper appears 
to affect distribution of plant species (fig. 
HR-2) within the crown and root zone of 
western juniper, Idaho fescue tends to assume 
clear dominance to the near exclusion of big 
sagebrush and great reduction in threadleaf 
sedge. These conditions and the general domi- 
nance of threadleaf sedge tend to make this 
vegetation unique in the central Oregon area. 
Driscoll (1964) did not find this plant com- 
munity common enough to warrant classifica- 
tion in his study of plant communities in 
central Oregon western juniper. Furthermore, 
this area apparently represents essentially 
ungrazed conditions; forage utilization data 
gathered by the Prineville District suggest 
that threadleaf sedge is sensitive to grazing 
and quickly decreases in abundance under 
heavy livestock use. 

A list of mammals believed to utilize the 
natural area is provided in table HR-1. Mule 
deer (Odocoileus hemionus) are occasionally 
year around residents but frequently use the 
area for winter range. 

HISTORY OF DISTURBANCE 

An occasional burned-out juniper of large 
diameter can be found on the tract, indicating 
fires have occurred. Evidence of the extent of 
these fires could not be found. Normally only 
single trees are struck by lightning and burn, 
fires rarely spreading because of insufficient 
ground fuels. 

Domestic livestock have apparently had 
little impact on the Horse Ridge Research 



Natural Area. Permanent water is a con- 
siderable distance below the ridge, suggesting 
that livestock have never been attracted to 
the area. As mentioned earlier, records in the 
Prineville District Office suggest livestock 
overuse causes a reduction in threadleaf 
sedge; the abundance of the sedge suggests 
minimal livestock disturbance. However, fenc- 
ing may be necessary to prevent stock and 
increasing numbers of people from using 
the area. 

RESEARCH 

Baseline population levels of several bird 
and mammal species are presently under 
study on Horse Ridge Research Natural 
Area. 2 This is part of a larger, long-term 
eastern Oregon study which utilizes several 
other research natural areas in contrasting 
vegetation types. Research to date involves 
estimation of breeding bird populations based 
upon weekly, early-morning censuses during 
the breeding season within a 20-ha. (50-acre) 
grid and along a line transect. 

The natural area provides interesting oppor- 
tunities for research on: (1) hybridization of 
bluebunch wheatgrass with squirreltail and 
possibly native ryegrass (Elymus spp.); (2) 
evaluation of this unique plant community 
and the place of threadleaf sedge within the 
western juniper zone of central Oregon; and 
(3) evaluation of microchanges in herbaceous 
dominance as apparently influenced by juniper. 

MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. The District 
Manager (Prineville District, Bureau of Land 
Management) can provide details on the most 
recent aerial photo coverage of the area. 



2 Research by Jay S. Gashwiler, Bureau of Sport 
Fisheries and Wildlife, Silviculture Laboratory, Bend, 
Oregon. 
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Figure HR -2. Communities of the Horse Ridge Research 
Natural Area. Upper left: A western juniper/big sage- 
brush/threadleaf sedge community with some blue- 
bunch wheatgrass and Idaho fescue typical of those 
occupying the majority of the natural area. Upper right: 
General northwesterly view from west end of tract 
showing typical western juniper woodland. Lower left: 
Close view of ground vegetation dominated by big sage- 
brush and threadleaf sedge. Lower right: A view illu- 
strating the apparent influence of western juniper on the 
distribution of ground vegetation Idaho fescue domi- 
nates near the tree; big sagebrush and threadleaf sedge 
are common around the periphery. 
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JACKSON CREEK 

RESEARCH NATURAL 

AREA 1 

An old-growth Douglas-fir stand 
growing on a major river terrace 
in the western Olympic Peninsula. 

The Jackson Creek Research Natural Area 
was established to exemplify the Douglas-fir 
(Pseudotsuga menziesii) forest type as it 
occurs on the western Olympic Peninsula. 
The 65-ha. (160-acre) tract is located in 
Jefferson County, Washington, and is ad- 
ministered by the Olympic National Park 
(Port Angeles, Washington). The natural 
area is rectangular occupying the NEV4 
NEV 4 section 13, T. 27 'N., R. 10 W., and 
NV 2 NWV 4 and NWV 4 NEV 4 section 18, T. 
27 N., R. 9 W., Willamette meridian (fig. 
JC-1). It lies at 4751' N. latitude and 123 
55' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located on the south 
bank of the Hoh River immediately opposite 
the Hoh River Ranger Station and camp- 
ground. The ranger station is at the end of 
the Hoh River Road about 30 km. (19 miles) 
from U.S. Highway 101. To reach the natural 
area, it is necessary to ford the Hoh River. 
This generally requires scouting up river 
from the campground until a logjam suitable 
for crossing is located. During recent years, 
such a log jam has been located only a short 
distance above the central campground area, 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



but conditions change periodically. Although 
there are no trails, cross-country travel with- 
in the natural area is not difficult because 
of the open nature of the forest stand. 

Commercial accommodations are available 
in Forks or Kalaloch, along U.S. Highway 
101, from 48 to 64 km. (30 to 40 miles) 
away. However, the public campground at 
the end of the Hoh River Road is excellent, 
and there are several smaller state camp- 
grounds along the road outside of the Park. 

ENVIRONMENT 

The natural area occupies gentle topog- 
raphy on terraces and benches in the Hoh 
River valley. Elevations range from about 207 
to 402 m. (680 to 1,320 ft.). Jackson Creek 
flows through the middle of the natural area. 
The natural area is located on upper Cretace- 
ous-lower Tertiary sedimentary rocks belong- 
ing to the Soleduck formation (Danner 1955, 
Huntting et al. 1961). However, bedrock is 
buried entirely beneath depositions of allu- 
vium and, possibly, glacial drift at higher 
elevations. The valley of the Hoh River, 
including the natural area, was glaciated at 
least three times during the Wisconsin epoch 
and at least once before that (Crandell 1964). 

A wet, mild, maritime climate prevails. 
Winters are mild, and summers are cool 
with frequent cloudy days. Precipitation is 
heavy, but less than 10 percent falls during 
summer months. The following climatic data 
are from the Forks Weather Station located 
approximately 35 km. (22 miles) northwest 
of the natural area (U.S. Weather Bureau 
1965): 



Mean annual temperature 9.55C. (49.2F.) 

Mean January temperature 3.72C. (38.7F.) 

Mean July temperature 15.39C. (59.7F.) 

Mean January minimum 

temperature 0.17C. (32.3F.) 

Mean July maximum temperature . 21.55C. (70.8F.) 
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Average annual precipitation . . 2,974 mm. (117.10 in.) 
June through August 

precipitation 214 mm. (8.44 in.) 

Average annual snowfall 348 cm. (13.70 in.) 

Precipitation is significantly higher on the 
natural area itself, probably averaging about 
3,600 mm. (142 in.) annually (Kirk 1966). 

Soils appear to be predominantly Sols 
Bruns Acides. Fonda 2 has described profiles 
with A1-B1-B2-C sequences from terraces in 
the vicinity of the natural area. The Al 
horizons are apparently relatively thick (0 
to 16 cm.). 

BIOTA 

Essentially all 65 ha. (160 acres) of the 
natural area can be classified as SAF forest 
cover type 229, Pacific Douglas-Fir (Society 
of American Foresters 1954) . It would prob- 
ably fall entirely within Kuchler's (1961) 
Type 1, Spruce-Cedar-Hemlock Forest, and 
the Picea sitchensis Zone as defined by Frank- 
lin and Dyrness (1969). 

Four coniferous tree species are known to 
occur within the Jackson Creek Research 
Natural Area: Douglas-fir, western hemlock 
(Tsuga heterophylla), Sitka spruce (Picea 
sitchensis}, and western redcedar (Thuja 
plicata) . Douglas-fir is overwhelmingly domi- 
nant, surprisingly so for a stand estimated 
to be around 275 years in age. Samples within 
the natural area indicate about 72 sq. m. 
per hectare of basal area (314 sq. ft. per acre), 
of which 87 percent is Douglas-fir. 3 Trees 
average 125- to 150-cm. (50- to 60-in.) d.b.h. 
and 68 m. (225 ft.) in height with maximum 
diameters of about 235 cm. (94 in.) b.h. 
(fig. JC-2). Western hemlock is well dis- 
tributed over the natural area, but averages 
only about 11 percent of the stand volume. 
Western hemlock has relatively little repre- 
sentation in intermediate size classes (sap- 
lings and poles). Sitka spruce is generally 
uncommon in the overstory but is commonly 
encountered as reproduction growing on 
down logs ; it is most common in swampy areas 

2 Personal communication from Dr. Richard W. 
Fonda, Biology Department, Western Washington 
State College, Bellingham. 
3 See footnote 2. 



found in some portions of the natural area. 
Occasional red alder (Alnus rubra) and big- 
leaf maple (Acer macrophyllum) may also 
be encountered in the wetter, open areas. 

The major climax species on the natural 
area appears to be western hemlock, although 
age class distributions indicate the climax 
condition is still far in the future. Sitka 
spruce may also be a minor climax species in 
these forests, since reproductive size classes 
up to saplings and small poles are encountered 
through most of the area. Climax status for 
the Sitka spruce would apparently contrast 
with normal conditions for the Picea sitchen- 
sis Zone (Franklin and Dyrness 1969). This 
is probably a partial consequence of the spe- 
cial conditions found in so-called "rain forest" 
valleys of the western Olympic Peninsula, 
e.g., the relatively open nature of many of the 
stands and selective grazing of hemlock 
seedlings by elk. 4 

Several community types can be recognized 
within the natural area including: (1) Pseu- 
dotsuga menziesiilPteridium aquilinum- 
Achlys triphylla, (2) Pseudotsuga menziesiil 
Polystichum munitum-Oxalis oregana, (3) 
Picea sitchensislAcer circinatumlPteridium 
aquilinum. The Pseudotsuga/ Pteridium- 
Achlys community occupies much of the 
actual river-terrace habitat within the natural 
area (fig. JC-2). Typical species include 
Pteridium aquilinum, Oxalis oregana, Tiarel- 
la trifoliata, Vaccinium parvifolium , Achlys 
triphylla, Rubus pedatus, Blechnum spicant, 
Luzula parviflora, Trisetum cernuum, Carex 
deweyana, and Maianthemum bifolium var. 
kamschaticum. The PseudotsugalPolysti- 
chum-Oxalis community is very similar in 
composition, lacking only the dominance of 
Pteridium aquilinum. This community type 
is most common in the eastern half of the 
natural area on gentle slopes and a higher 
level bench. The Picea/ Acer /Pteridium com- 
munity typifies the very open areas which 
appear relatively swampy in character. Tree 
cover is very low in these openings, but the 
coverage of brush species such as vine maple 
(Acer circinatum} and herbs such as Pteri- 



4 See footnote 2. 
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dium aquilinum and various grasses and 
sedges is quite high. 

The most important mammal within the 
natural area is the Roosevelt elk (Cervus 
canadensis roosevelti) which is particularly 
common during the winter and spring. A list 
of mammals believed to utilize the tract is 
provided in table JC-1. 

Jackson Creek, which flows through the 
natural area for a small portion of its length, 
provides the only aquatic habitat within the 
natural area. The open swampy areas un- 
doubtedly provide additional specialized 
habitat for a variety of plant and animal 
species not typical of the heavily forested 
area. 

HISTORY OF DISTURBANCE 

The Douglas-fir stand present on the nat- 
ural area probably originated with a wildfire 
approximately three centuries ago; however, 
no fire scars were seen, which would provide 
evidence for more recent wildfires. 

Human disturbance of the area appears to 
be very minor despite its proximity to the 
Hoh River campground; the Hoh River un- 
doubtedly provides a major barrier against 
casual use of the area. 

RESEARCH 

The only research work known to have been 
conducted within the natural area is an 



examination and description of the Douglas- 
fir stands in connection with a study of the 
relationship between forest communities and 
environmental conditions in the Hoh River 
valley. 5 The natural area would appear to 
offer unusually good opportunities for studies 
of: (1) successional development and the 
factors which have retarded the rate of 
natural succession from Douglas-fir to hem- 
lock; (2) the effect of Roosevelt elk on com- 
munity composition and forest succession; 
and (3) occurrence of animals in sharply 
contrasting but contiguous community types 
(dense Douglas-fir forest vs. wet, brush- and 
herb-dominated openings). 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Mount Tom, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1955, 
and Olympic National Park and Vicinity, 
Washington, scale 1:125,000, issued by the 
U.S. Geological Survey in 1957; and geology 
Geologic Map of Washington, scale 
1:500,000 (Huntting et al. 1961). The Super- 
intendent, Olympic National Park (Port 
Angeles, Washington), can provide details 
on the most recent aerial photo coverage and 
forest type maps for the area. 



5 See footnote 2. 
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Table JC-1. Tentative list of mammals for Jackson Creek Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



Artiodactyla 



Neurotrichus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex bendirii 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Aplodontia rufa 
Castor canadensis 
Clethrionomys gapperi 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Microtus townsendi 
Neotoma cinerea 
Peromyscus maniculatus 
Tamiasciurus doitglasi 
Zapus trinotatus 
Canis latrans 
Felis concolor 
Lutra canadensis 
Lynx riifus 
Maries americana 
Maries pennant i 
Mephitis mephitis 
Mustela ermine a 
Mustelafrenaia 
Mustela vison 
Procyon lotor 
SpUogale put onus 
Ursus americanus 
Cervus canadensis roosevelti 
Odocoileus h. coiumbianus 



shrew mole 
coast mole 
Townsend mole 
marsh shrew 
dusky shrew 
Trowbridge shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
California myotis 
long-eared myotis 
little brown myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 
snowshoe hare 
mountain beaver 
beaver 

Capper red-backed vole 
Townsend chipmunk 
northern flying squirrel 
long-tailed vole 
Oregon or creeping vole 
Townsend vole 
bushy-tailed wood rat 
deer mouse 
chickaree 

Pacific jumping mouse 
coyote 

mountain lion or cougar 
river otter 
bobcat 
marten 
fisher- 
striped skunk 

short -tailed weasel or ermine 
long-tailed weasel 
mink 
raccoon 

spotted skunk or civet cat 
black bear 
Roosevelt elk 
black-tailed deer 
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Figure JC-7.- Jackson Creek Research Natural Area, 
Jefferson County, Washington. 
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Figure J C-2. Communities of the Jackson Creek Research 
Natural Area. Upper left: Old-growth specimen of 
Douglas-fir approximately 235-cm. (94-in.) d.b.h. Upper 
right: Ecotone between the Douglas-fir stands and a 
swampy, open area dominated by shrubs and herbs; re- 
production of western hemlock is conspicuous. Bottom: 
Typical terrace community of Pseudotsuga menziesii/ 
Pteridium aquilinum-Achlys triphylla on the main river 
terrace within the natural area. 
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LAKE TWENTYTWO 

RESEARCH NATURAL 

AREA 1 

"Subalpine" lake and old-growth 
western redcedar - western hemlock 
forest on a rugged mountain slope 
in the northern Cascades of Wash- 
ington. 

The Lake Twentytwo Research Natural 
Area was established on January 14, 1947, as 
a sample of virgin old-growth western red- 
cedar (Thuja plicata) - western hemlock 
(Tsuga heterophylla) forest. The 320-ha. 
(790-acre) tract is located in Snohomish 
County, Washington, and is administered by 
the Monte Cristo Ranger District (Granite 
Falls, Washington), Mount Baker National 
Forest. It includes: section 22 (except NW1/4 
and Wl/2 SW1/4), Wl/2 SW1/4, SW1/4 
NW1/4, and Sl/2 NW1/4 NW1/4 of section 
23; and NE1/4 and El/2 NW1/4 of section 
27, T. 30 N., R. 8 E., Willamette meridian 
(fig. LA-1). It lies at 4804' N. latitude and 
12146'W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Access to the vicinity is via U.S. Highway 
2 and State Highways 9 and 92 from Everett 
to Granite Falls and Forest Highway 7 to 
Verlot Ranger Station. Beyond the ranger 
station, follow Forest Highway 7 for 2.9 km. 
(1.8 miles) to the start of the Lake Twentytwo 
Trail. 

The Lake Twentytwo Trail lies almost 
entirely within the natural area and traverses 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



a large part of it. The trail climbs for 4 km. 
(2.5 miles) and 425 m. (1,400 ft.) of elevation 
to its terminus at the lake. There are no other 
trails or roads within the natural area bound- 
ary, and cross-country access to that part of 
the tract east of Twentytwo Creek and Twen- 
tytwo Lake is difficult. 

The nearest commercial overnight accom- 
modations are in Everett about 40 km. (25 
miles) away, although food can be obtained 
at Verlot and Granite Falls. There are seven 
public campgrounds with 3 to 8 km. (2 to 5 
miles) of the natural area. 



ENVIRONMENT 

The Lake Twentytwo Research Natural 
Area occupies essentially the entire drainage 
of Lake Twentytwo Creek except for some of 
the rugged cliffs and rock ridges south and 
west of Lake Twentytwo. Elevations range 
from about 335 m. (1,100 ft.) above sea level 
near the South Fork of the Stillaguamish 
River to about 1,100 m. (3,600 ft.) on the 
ridges southeast and west of Lake Twentytwo. 
Topography is steep to very steep and broken; 
a few small benches are present. 

Lake Twentytwo lies entirely within the 
natural area. It is a 17.9-ha. (44.1-acre) lake 
with a maximum measured depth of 16 m. 
(53 ft.) (Wolcott 1961). The lake was created 
by glacial activity. Despite its location at a 
relatively low elevation of 750 m. (2,460 ft.), 
the lake and its environs have many aspects 
of a much higher subalpine lake; permanent 
snowfields are found within the lake basin 
(fig. LA -2). 

The natural area is located on two major 
geologic formations (Huntting et al. 1961). 
Rocks in the upper part of the natural area 
are granitic intrusive rocks of Tertiary - Cre- 
taceous age, while those at lower elevation are 
upper Jurassic -lower Cretaceous sedimentary 
rocks. The cirque basin in which Lake 
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Twentytwo is located, as well as the lake 
itself, are obviously glacial features which 
originated during the Pleistocene. 

The natural area is subject to a wet, cool, 
maritime climate. Annual precipitation is 
heavy and highly seasonal, although rain is 
not uncommon during the summer months. 
Summers are cool. This regional cool, wet 
climate is, of course, accentuated on the steep 
north slope occupied by the natural area. 
Climatic data from the nearest weather bureau 
station Darrington, Washington, about 
24 km. (15 miles) northeast are as follows 
(U.S. Weather Bureau 1956, 1965). They 
probably approximate climatic conditions en- 
countered at lower elevations in Lake Twenty- 
two Research Natural Area: 

Mean annual temperature 9.6C. (49.4F.) 

Mean January temperature 1.1C. (33.9F.) 

Mean July temperature 17.4C. (68.3F.) 

Mean January minimum 

temperature -3.2C. (26.1F.) 

Mean July maximum temperature . . 25.9C. (78.7F.) 
Average annual precipitation . . .2,045 mm. (80.51 in.) 
June through August 

precipitation 155 mm. (6.06 in.) 

Average annual snowfall 120 cm. (47.4 in.) 

Soils on the natural area have recently been 
mapped by U.S. Forest Service personnel as 
part of a soil survey of the Mount Baker 
National Forest (Snyder and Wade 1970). 
Most of the higher elevational area surround- 
ing Lake Twentytwo is shown on the map as 
talus slopes and intrusive igneous rock out- 
crop areas. In the eastern, midelevation por- 
tion of the area soils are derived from meta- 
sedimentary rocks and are classed as coarse 
loamy, mixed Typic Ferrods. These soils have 
a dark reddish brown loam surface layer which 
is underlain at about 55 cm. (22 in.) by dark 
yellowish brown very gravelly loam. The 
more gently sloping low elevational areas 
near the northern boundary are occupied by 
three soil units derived from glacial drift 
material. These soils have been classified as a 
Typic Ustifluvent, Typic Ustipsamment, and 
a Typic Fragiorthod. Typically these soils 
have a brown gravelly loam surface and are 
underlain at varying depths by very gravelly 
loamy sand. 
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A gross estimate of areas by SAF forest 
types (Society of American Foresters 1954) is 
as follows: 



No. Name 

227 Western Redcedar 
Western Hemlock 

226 Pacific Silver Fir - 
Hemlock 

228 Western Redcedar 
221 Red Alder 



Area 



184 ha. (455 acres) 

32 ha. (80 acres) 
16 ha. (40 acres) 
10 ha. (25 acres) 



Much of the acreage of Pacific silver fir - hem- 
lock type is composed of small patches and 
stringers of trees. In addition to the areas 
classed as forest, there are approximately 30 
ha. (75 acres) of brushfields, 28 ha. (70 acres) 
of "barrens" cliffs, meadows, and talus 
and 18 ha. (45 acres) of water within the 
natural area. Kuchler's (1964) Types 2 (Cedar- 
Hemlock-Douglas Fir Forest), 3 (Silver Fir - 
Douglas Fir Forest), 4 (Fir - Hemlock Forest), 
25 (Alder - Ash Forest), and 52 (Alpine 
Meadows and Barren) are represented within 
Lake Twentytwo Research Natural Area. The 
natural area spans both the Tsuga heterophylla 
and Abies amabilis Zones of Franklin and 
Dyrness (1969) and includes many elements 
of the Tsuga mertensiana Zone in the lake 
basin. 

The lower forests in the natural area are 
old-growth stands of western hemlock and 
western redcedar. Some Pacific silver fir 
(Abies amabilis) are present as well as an 
occasional Sitka spruce (Picea sitchensis) at 
lowest elevations. The largest trees are the 
redcedar which average 1.5 to 2.5 m. (5 to 8 
ft.) in diameter (fig. LA-2), with a maximum 
of nearly 3.7-m. (12-ft.) d.b.h. Hemlocks of air 
ages and sizes up to 130-cm. (50-in.) d.b.h. 
are present. Western hemlock appears to be 
the climax species, as reproduction of western 
redcedar is generally absent and that of 
Pacific silver fir is sporadic at low elevations. 
The understory can be typified by Vaccinium 
alaskaense, V. ovalifolium, Menziesia ferm- 
ginea, Blechnum spicant, Cornus canadensis, 
Rubus pedatus, Spaghnum girgensohnii, and 
Hylocomium splendens. In wetter locations, 
e.g., along streams, Oplopanax horridum, 
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Athyrium filix-femina, Rubus spectabilis, Tol- 
meia menziesii, Ribes bracteosum, and Boy- 
kinia major are conspicuous. 

Forests at higher elevations are character- 
ized by Pacific silver fir, mountain hemlock 
(Tsuga mertensiana), and Alaska-cedar (Cha- 
maecyparis nootkatensis) . In older stands, the 
trees average 75- to 100-cm. (30- to 40-in.) 
d.b.h. The climax species appears to be silver 
fir, as reproduction of the others is sparse. A 
dense layer of shrubs is usually present, in- 
cluding V actinium alaskaense, V. ovalifolium, 
Menziesia ferruginea, Rubus spectabilis, and 
Cladothamnus pyrolaeflorus . Dominant herbs 
are Streptopus curvipes, Rubus pedatus, 
Blechnum spicant, and Maianthemum bifol- 
ium var. kamschaticum. 

Another major group of communities is 
brushfield stands; these vary in character 
depending on local moisture and temperature 
conditions. One type, conspicuous along the 
Lake Twentytwo Trail, is dominated by vine 
maple (Acer circinatum) ; it is found on scree 
slopes. Many other shrubs are present, such as 
Rubus spectabilis, Sitka alder (Alnus sinuata), 
Sambucus sp., Ribes lacustre, and Oplopanax 
horridum. The rich herb layer usually in- 
cludes Athyrium filix-femina, Pteridium 
aquilinum, Cryptogamma acrostichoides, 
Montia spp., ArunciLS Sylvester, Galium sp., 
and Tolmeia menziesii. A part of one vine 
maple-dominated brushfield includes a small 
stand of bigleaf maple (Acer macrophyllum) 
20- to 25-cm. (8- to 10-in.) d.b.h. (fig. LA-2). 

The cirque basin occupied by Lake Twen- 
tytwo is a mosaic of habitats and communities, 
mostly nonforested (fig. LA-2). Habitats in- 
clude wet rocky cliffs, margins of permanent 
snowpatches, boulder fields, scree slopes, and 
alluvial deposits along the lake shore; all are 
supplied with abundant moisture. The com- 
munities include: a variety of dense herba- 
ceous stands dominated by species such as 
Polygonum bistortoides, Athyrium ameri- 
canum, Carex spp., Veratrumviride, Valenana 
sitchensis, and Caltha sp.; dense shrub fields 
dominated by Vaccinium ovalifolium, V. 
alaskaense, Menziesia ferruginea, Sorbus sp., 
and Cladothamnus pyrolaeflorus; and patches 
of mostly small Pacific silver fir, mountain 



hemlock, and Alaska-cedar. Most communi- 
ties have a distinctly subalpine aspect despite 
the 760-m. (2,500-ft.) elevation; Phyllodoce 
empetriformis and Luetkea pectinata, timber- 
line species, are found along the lakeshore. 

A variety of fauna inhabit the natural area. 
A list of mammals believed to utilize the tract 
as residents or transients is provided in table 
LA-1. Fish were planted in Lake Twentytwo 
over 30 years ago; Wolcott (1961) indicates 
rainbow trout were planted in 1951. 

The specialized terrestrial habitats have 
already been mentioned, e.g., the cliffs, snow- 
patches, and scree slopes of the lake basin. 
There is also the lake itself and the entire 
length of Twentytwo Creek (fig. LA-2). 



HISTORY OF DISTURBANCE 

The Lake Twentytwo area has a long his- 
tory of public use and human disturbance is 
evident in a few locations. At one time there 
was a YMCA camp on the shore of the lake; 
it was abandoned and the debris removed prior 
to establishment of the natural area. The 
original trail to the lake closely followed the 
creek. It was abandoned when the present 
trail was completed but is still evident in 
some locations. At present the most obviously 
disturbed areas are around the lake, especially 
at the north end, where campers, hikers, and 
fishermen have created bare openings and a 
system of trails. Recreational use of the trail 
and lake margins is heavy and continuing. 

There is no evidence of wildfire within the 
natural area, and none have been recorded 
within historic times. 

RESEARCH 

No research is presently being conducted 
within the natural area. Some unique research 
opportunities would include (1) comparison 
of the forests of Lake Twentytwo Research 
Natural Area with those on the south-facing 
Long Creek Research Natural Area 3 km. 
(2 miles) away, and (2) study of the relation- 
ships between plant and animal communities 
and the environmental mosaic within the 
Lake Twentytwo basin. 
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MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Granite Falls, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1956; 
and geology Geologic Map of Washington, 
scale 1:500,000 (Huntting et al. 1961). Either 
the District Ranger (Monte Cristo Ranger 
District) or Forest Supervisor (Mount Baker 
National Forest, Bellingham, Washington) 
can provide details on the most recent aerial 
photo coverage and forest type maps for the 
area. 
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Table LA-1. Tentative list of mammals for Lake Twentytwo Research Natural Area 



Order 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Neiirotrichus gibbsi 
Scapanus orarius 
Scapanus toivnsendi 
Sorex bendirii 
Sorex cinereus 
Sorex obscurus 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
My otis californicus 
Myotis evotis 
Myotis lucifugus 

Myotis volans 

Myotis yumanensis 

Plecotus towns endi 

Lepus americanus 

Ochotona princeps 

Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 

Eutamias amoenus 

Eutamias townsendi 

Glau corny s s abrinus 

Microtus longicaudus 

Microtus oregoni 

Microtus richardsonl 

Neotoma ciuerea 

Peromyscus manic-Hiatus 

Phenacotnys intcrmedins 

Spcrmophilus sat u rat us 

Ta ni iasci urns douglasi 

Zap us trinotatiis 

Cants lat rails 

Felix concolor 

Lutra canadensis 

Lynn- rufus 

Mat-ten aniericana 

Mitstela ermine a 

Mnstelafretiata 

Must el a vison 

Spihgale putorius 
Ursits atnerica-Hiis 
Vulpcsfulva 
Cervus canadensis 
Odocoileus h. columbiatius 
Oream nos americanus 



Common name 

shrew mole 
coast mole 
Townsend mole 
marsh shrew 
masked shrew 
dusky shrew 
noi-thern water shrew 
Trowbridge shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
Californiamyotis 
long-eared myotis 
little brown myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 

snowshoehare 

pika 

mountain beaver 

beaver 

Capper red-backed vole 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Cascades mantled ground squirrel 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

short -tailed weasel or ermine 

long-tailed weasel 

mink 

spotted skunk or civet cat 
black beat- 
red fox 

wapiti or elk 
black-tailed deer 
mountain goat 
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Figure LA-1.- Lake Twentytwo Research Natural Area, 
Snohomish County, Washington. 



Figure LA-2. Natural features of the Lake Twentytwo Re- 
search Natural Area. Upper left: Typical specimens of 
old-growth western redcedar about 2.5-m. d.b.h. grow- 
ing at lower elevations. Upper right: Lake Twentytwo 
Creek which is included almost entirely within the 
natural area. Lower left: Small stand of bigleaf maple 
(background) which averages 20- to 25-cm. d.b.h. and 
vine maple community (foreground) which dominates 
extensive areas of brushfields growing on talus. Lower 
right: A portion of Lake Twentytwo and the surround- 
ing basin; note the persistent snowbanks in this later 
summer photograph. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



LONG CREEK 

RESEARCH NATURAL 

AREA 1 

Western hemlock, western hemlock - 
western redcedar, and climax red 
alder stands on a south-exposed 
mountain slope in the northern Cas- 
cades of Washington. 

Long Creek Research Natural Area was 
established on January 2, 1947, as an example 
of virgin western hemlock (Tsuga hetero- 
phylla) - western redcedar (Thuja plicata) 
forest type. It complements Lake Twentytwo 
Research Natural Area, which is located on a 
north-facing mountainside 4 km. (2.5 miles) 
to the west. The 259-ha. (640-acre) tract is 
located in Snohomish County, Washington, 
and is administered by the Monte Cristo Ran- 
ger District (Granite Falls, Washington), 
Mount Baker National Forest. The natural 
area occupies the Wl/2 of section 17 and 
El/2 NE1/4, El/2 SW1/4, and SE1/4 of sec- 
tion 18, T. 30 N., R. 9 E., Willamette meridian 
(fig. LC-1). It lies at 4805' N. latitude and 
12141' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Access is via U.S. Highway 2 and State 
Highways 9 and 92 from Everett to Granite 
Falls and Forest Highway 7 to Verlot Ranger 
Station. Beyond the ranger station follow 
Forest Highway 7 east for 11.6 km. (7.2 miles) 
to Red Bridge Campground and turn left on 
Forest Road 3033. Beginning about 3.2 km. 
(2 miles) west of the junction, Road 3033 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



skirts the southern (lower) and, eventually, 
the western boundaries of the research na- 
tural area. In the near future a road providing 
access to the eastern boundary will be built. 
There are no trails or roads within the natural 
area boundary. 

The nearest commercial overnight accom- 
modations are in Everett about 56 km. (35 
miles) away, although food can be obtained 
at Verlot and Granite Falls. There are seven 
public campgrounds within 3 to 14 km. (2 to 
9 miles) of the natural area. 

ENVIRONMENT 

The Long Creek Research Natural Area 
occupies a portion of the south slope of Wiley 
Ridge. Elevations range from 1,100 m. (3,600 
ft.) above sea level near the top of the ridge 
to about 380 m. (1,250 ft.) at the foot of the 
ridge near the South Fork of the Stillagua- 
mish River. Topography is steep to very steep 
and broken on the slopes to gentle and rolling 
in the southern third of the area where the 
toe-slope of the ridge merges with the river 
terrace. One permanent stream, as well as 
approximately two-thirds of the Long Creek 
drainage, is almost entirely within the natural 
area. 

The natural area is located on sedimentary 
bedrock of Pre-Middle Jurassic age (Hunt- 
ting et al. 1961). However, this bedrock is 
covered by stratified glacial outwash of Pleis- 
tocene age on lower portions of the natural 
area. This outwash is of two types a lower 
deposit of compact brown sands and gravels 
of glacial fluvial origin overlain by a deep 
deposit of blue-gray hard varved silt of glacio- 
lacustrine origin. 2 The varved material con- 

2 Information from "Report on Slide on South-Fork 
Still aguamish River at Gold Basin Forest Camp." 
Sept. 30, 1954, 10 p. Typewritten report by Shannon 
and Wilson, Consulting Engineers, Seattle, to State 
of Washington Department of Fisheries. (Copy on 
file Verlot Ranger Station, Granite Falls, Wash- 
ington.) 
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sists of thin layers of silt, sand, and clay, 
horizontally bedded. Many of the beds are 
extremely unstable, especially when wet, 
resulting in slides and mudflows. The exten- 
sive mass land movements which characterize 
lower elevations in much of the natural area 
appear confined to this material. 

A wet, cool, maritime climate characterizes 
the natural area. Annual precipitation is 
heavy and highly seasonal, although rain is 
not uncommon during the summer months, 
and summers are cool. Climatic data from the 
nearest weather bureau station (Darrington, 
Washington) about 19 km. (12 miles) north- 
east are as follows (U.S. Weather Bureau 
1956, 1965). They probably approximate cli- 
matic conditions encountered at lower eleva- 
tions in Long Creek Research Natural Area. 

Mean annual temperature 9.6C. (49.4F.) 

Mean January temperature 1.1C. (33.9F.) 

Mean July temperature 17.4C. (63.3F.) 

Mean January minimum 

temperature -3.2C. (26.1F.) 

Mean July maximum temperature . . 25.9C. (78.7F.) 
Average annual precipitation . . .2,045 mm. (80.51 in.) 
June through August 

precipitation 154 mm. (6.06 in.) 

Average annual snowfall 120 cm. (47.4 in.) 

Soils on the natural area have recently 
been mapped by U.S. Forest Service personnel 
as part of a soil survey of the Mount Baker 
National Forest (Snyder and Wade 1970). 
Soils on gently sloping terrain in the southern 
portion of the area are markedly unstable 
and are formed in deep glaciolacustrine 
deposits. These soils, classed as fine, mixed 
Andic Haplumbrepts, possess a brown silt 
loam to silty clay loam surface layer which 
grades into a slowly permeable silty clay sub- 
soil at approximately 30 cm. (12 in.). On more 
steeply sloping terrain at intermediate eleva- 
tions, mapped soils are coarse textured gra- 
velly sandy loams over very deep deposits of 
very gravelly and cobbly sands. These are 
derived from marginal lake deposits and are 
classified as sandy, mixed Typic Ustifluvent. 
In the northern section of the area, near 
Wiley Ridge, soils are derived from meta- 
sedimentary rocks and are classed as coarse 
loamy, mixed Typic Ferrods. These soils have 
a dark reddish brown loam surface and are 
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underlain at about 55 cm. (22 in.) by dark 
yellowish brown very gravelly loam. 

BIOTA 

Estimated areas by SAF forest types (Soci- 
ety of American Foresters 1954), as deter- 
mined from the most recent type map avail- 
able, are: 



No. Name 

224 Western Hemlock 

227 Western Redcedar 

Western Hemlock 
230 Douglas-Fir - 

Western Hemlock 
221 Red Alder 



Area 

162 ha. (400 acres) 
40 ha. (100 acres) 

40 ha. (100 acres) 
16 ha. (40 acres) 



Vegetation types present, according to Ku'ch- 
ler's (1964) classification, would include: Type 
2, Cedar - Hemlock - Douglas - Fir Forest; 
Type 3, Silver Fir - Douglas Fir Forest; and 
Type 25, Alder-Ash Forest. The natural area 
is mainly within the Tsuga heterophylla Zone 
(Franklin and Dyrness 1969). 

Stands dominated by western hemlock cover 
the bulk of the natural area (fig. LC-2), but 
the age, structure, understory composition, 
number, and species of associated conifers 
vary greatly from site to site. On the slopes 
are stands of western hemlock mixed with 
varying proportions of western redcedar and 
scattered Douglas-fir (PxeudotKi.i.ga menzieaii) 
and Pacific silver fir (Abies aniabUiK). West- 
ern hemlock is the major climax species, 
and many small openings are choked with 
dense hemlock reproduction (fig. LC-2). Hem- 
locks in one of the stands examined were 
about 175 years in age, 60-cm. (24-in.) d.b.h. 
(maximum 81-cm. or 32-in.), and 38 m. (125 
ft.) in height. The understory can be typified 
by Vaccinium alafikaenxe, Blechnnm spicant, 
and Hylocomium splendent. Other species 
commonly present include Vacciiiiiun (mall- 
folium, V. parvifolium, Conm.s canademis, 
Clint onia uniflora, Polystichum munitn w, and 
Rubus pedatus. 

On some benches and the upper slopes of 
the natural area, mixed stands of Pacific silver 
fir and western hemlock are encountered in 
which the silver fir appears to be the major 
climax species. The understory is dominated 



by Rhytidiopsis robusta, Vaccinium alaska- 
ense, Rubus pedatus, Cornus canadensis, 
Clintonia uniflora, and Blechnum spicant. 
In one of these stands the 90- to 120-cm. (3- 
to 4-ft.) diameter and 61-m. (200-ft.) tall hem- 
locks and silver firs were estimated (from 
borings) to be over 400 years old. 

Within the natural area are large old- 
growth Douglas-fir 180- to 200-cm. (70- to 
80-in.) d.b.h. (fig. LC-2) . They are concentrated 
in the northeast corner of the tract and on 
drier sites, e.g., around the steep slopes and 
cliffs in section 18. In the latter location the 
Douglas-fir is associated with an understory 
distinguished by the occurrence of Berberis 
nervosa, Gaultheria shallon, Acer circinatum, 
Eurhynchium oreganum, Linnaea borealis, 
and Pacific yew (Taxus brevifolia). Western 
hemlock is the major climax species. 

Around streams, seeps, and similar moist 
habitats, a community dominated by large 
western redcedar and a dense understory of 
Oplopanax horridum, Athyrium filix-femina, 
Blechnum spicant, and many other herbs may 
be encountered. Very large redcedars are 
sometimes encountered on these sites. 

A series of interesting red alder (Alnus 
ra6ra)-dominated communities are found 
on the unstable glacial deposits in the south- 
ern half of the natural area. The area appears 
to be a mosaic of stands of varying age and 
size depending upon when the last slump or 
landslide took place. Associated with the 
alder is black cottonwood (Populus tricho- 
carpa), bigleaf maple (Acer niacrophyllitni), 
and Sitka spruce (Picea sitchensis) . The under- 
story includes species of Pe.taHi.teH, Equine- 
turn, Stachys, Galium, and Carex, Rubric 
npectabilis, R. ur sinus, Oplopanax horridum, 
and Polysticlium munitum; and the rank 
growth obscures innumerable holes and ero- 
sion channels in the substrate. Older stands 
of red alder, Sitka spruce, bigleaf maple, and 
western redcedar are developing on small 
areas where the land surfaces have been stable 
for 30 to 50 years (fig. LC-2). Near the south- 
ern edge of the natural area a stand of stunted 
red alder, willow (Salix sp.), and dense Scir- 
pus sp. has developed on alluvial deposits of 
the eroded glacial silts. 



Red alder appears to be the likely climax 
species throughout most of this area. Con- 
stant disturbance of the land surface due to 
mass soil movements and erosion perpetuates 
the alder and prevents the stands from de- 
veloping beyond this successional stage. 

Mammals believed to utilize the natural 
area are listed in table LC-1. 

Except for the stream sides and unstable 
land surfaces associated with the glacial 
deposits, no specialized habitats are known 
within the natural area. 

HISTORY OF DISTURBANCE 

There is no evidence of recent fires or 
human disturbance within the Long Creek 
Research Natural Area, although a small 
structure is shown in the SW1/4 of section 
17 on the U.S. Geological Survey map of the 
Silverton Quadrangle. A small farm once 
existed adjacent to the southern boundary 
and National Forest lands adjacent to the 
west, south, and east boundaries are in pro- 
cess of being logged. 

RESEARCH 

No research is presently being conducted 
on the natural area. The mosaic of communi- 
ties and environments on the unstable till 
deposits appears to offer unique research op- 
portunities, perhaps even of geomorphologic 
phenomena. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Silverton, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1957; 
and geology Geologic Map of Washington, 
scale 1:500,000 (Huntting et al. 1961). Either 
the District Ranger (Monte Cristo Ranger 
District) or Forest Supervisor (Mount Baker 
National Forest, Bellingham, Washington) 
can provide details on the most recent aerial 
photo coverage and forest type maps for the 
area. 
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Table LC-1. Tentative list of mammals for Long Creek Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Neiirotnchus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex bendirii 
Sorex cinereus 
Sorex obscurus 
Sorex pahtstris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis keeni 
Myotis lucifugus 
Myotis volans 

Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 

Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 

Eittamias townsendi 

Glaucoinys sabrinus 

Microtus longicaudus 

Microtus oreyoni 

Microtus toivnsendi 

Ncotoma cinerca 

Peroniyscus manicnlatits 

Tatniasciurns donylaxi 

Zapits trinotatiis 

Canis latrcnis 

Felis concolor 

Lynx I'/ifiis 

Marten utnericaiia 

Mnxtela enninea 

Mnatclafrenata 

MnKtela vison 

Spilogale pntorius 



Artiodactyla 



Odocoileits h. Columbia HUN 



shrew mole 
coast mole 
Town send mole 
marsh shrew 
masked shrew 
dusky shrew 
northern water shrew 
Trowbridge shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
California myotis 
long-eared myotis 
Keen myotis 
little brown myotis 
long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

spotted skunk or civet cat 

black bear 

wapiti or elk 

black-tailed deer 
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Figure LC-1.- Long Creek Research Natural Area, 
Snohomish County, Washington. 
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Figure LC-2. Communities of the Long Creek Research 
Natural Area. Upper left: Typical stand of western hem- 
lock averaging 45- to 70-cm. d.b.h. Upper right: Stand 
of red alder, Sitka spruce, bigleaf maple, and Poly- 
stichum munitum developed on portion of unstable 
glacio-lacustrine sediments at lower elevations. Lower 
left: Small opening in mature forest of western hemlock 
occupied by dense reproduction of western hemlock 
and small amounts of Pacific silver fir and western red- 
cedar. Lower right: Group of large, old-growth Douglas- 
firs averaging 175- to 200-cm. d.b.h. 



Research Natural Areas in Oregon and Washington 
uidebook for Scientists and Educators. 1972. 
fie Northwest Forest and Range Experiment Station, 
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MAPLE KNOLL 
ESEARCH NATURAL 
AREA 1 

Jigleaf maple and Oregon white 
ak stands on opposite slopes of a 
oothill ridge in Oregon's Willamette 
T alley. 

pie Knoll Research Natural Area was 
ished on December 27, 1966. It provides 
Dies of bigleaf maple (Acer macro- 
im) and Oregon white oak (Quercus 
ana) stands typical of hilly areas in and 
mt to the Willamette Valley in western 
n. The 4.5-ha. (100-acre) natural area 
ited in Benton County, Oregon, and is 
listered by the William L. Finley Na- 

Wildlife Refuge (Route 2, Box 208, 
His, Oregon), Bureau of Sport Fisheries 
Wildlife. It is located in sections 31 and 

13 S., R. 5 W., Willamette meridian, 
24' N. latitude and 123 20' W. longitude. 

:ESSAND 

iOMMODATIONS 

j Maple Knoll Research Natural Area 
ited a short distance off U.S. Highway 
about 16 km. (10 miles) south of Cor- 
An all-weather graveled road ap- 
hes within about 0.8 km. (0.5 mile) 
tract. It is bounded by a fire road along 
irtheastern edge, but this road cannot 



of approach. Commercial accomrr 
are available in Corvallis; there are : 
campgrounds available within the re] 

ENVIRONMENT 

The Maple Knoll Research Natu 
occupies both slopes (north and so 
the top of a low, east-west orients 
foothill ridge (fig. MA-2). Slopes are j 
moderate. Elevations range from ab 
168 m. (300 to 500 ft). There are no 
or springs within the natural area. A 
area is located on low ground adjac< 
northern boundary. 

The ridge occupied by the natura 
composed of light gray to yellowis 
arkosic micaceous sandstone with 1 
stone partings (Yokes et al. 195 
material belongs to the Spencer forr 
upper Eocene age. A narrow dike 01 
body of intrusive igneous rocks ri 
east to west along the ridge line; tt 
sion may be composed of basalt, gi 
diabase. 

The natural area is located in 
Oregon, an area of mild, moist clima 
ever, it is within the Willamette Valle 
is located between the Coast and 
Ranges and is, therefore, subject to t 
what warmer and drier climate t] 
interior western Oregon valleys. The 
dry period is especially pronounced 
sentative climatic data from the ( 
weather station are as follows (U.S. 
Bureau 1965): 



ing to a recent soil survey, two soil 
found within the natural area. The 
silty clay loam occupies the north 
the ridge, and the Dixonville silty 
i occupies the ridge top and south 
le Dixonville series has been classi- 
Brunizem and Pachic Ultic Argix- 
rding to the old and new soil classi- 
respectively. It consists of a well- 
ilty clay loam surface soil over clay 
med in colluvium from basic igneous 
rpical horizon sequence is as follows: 
c brown Al from to 13 cm.; very 
f brown A3 from 13 to 32 cm.; and 
: brown, clayey B2t from 32 to 66 cm. 
3ine series (ex-Bellfountain soil ser- 
>een classified as a Red-Yellow Pod- 
Typic Haploxerult. It consists of a 
ly deep silty clay loam surface soil 
and is typically formed in colluvium 
imentary rocks. A typical horizon 
is as follows: dark reddish brown 
to 15 cm.; dark reddish brown Bl 
to 25 cm.; and dark red silty clay 
m 25 to 50 cm. 



by vegetation types are as follows: 

'a me Area 

,ple forest 14 ha. (35 acres) 

ite oak forest 18 ha. (45 acres) 

12 ha. (29 acres) 

pn white oak stands can be assigned 
brest cover type 233, Oregon White 
siety of American Foresters 1954); 
ty does not recognize a type in which 
laple is the dominant species. The 
it can also be assigned to Kiichler's 
ype 26, Oregon Oakwoods, and big- 
le stands are possibly assignable to 



small in size averaging 25- to 40-cm. (10- 
15-in.) d.b.h. Scattered through the tract 
older, larger specimens of grand fir (Al 
grandis) which were not removed at the ti 
of logging. Oregon white oak and Douglas 
(Pseudotsuga menziesii) are also encounter 
The trend of forest succession is not entii 
clear; grand fir and bigleaf maple are g 
erally both represented in reproductive i 
classes. 

The forest stands on the top and so 
slopes of the ridge are dominated by Ore 
white oak with a scattering of Douglas 
According to Anderson (1970), there 1 
relatively dense canopy cover (80 perce 
and trees often exceed 18 m. (60 ft.) in heij 
Bigleaf maple are occasionally encounte 
in the south slope stands and, with Doug 
fir, appear to dominate reproductive i 
classes. 

Composition of the understory commui 
varies with aspect and strong changes 
the overstory. Bigleaf maple stands on 
north slopes typically have well-develo 
shrub and herbaceous layers. Philadelp 
lewisii, Corylus cornuta var. californica, , 
Pacific yew (Taxus brevifolia) are comr 
tall shrub species. Polystichum munit 
dominates the herbaceous layer with a i 
variety of associated herbs and mosses. ' 
understory in the white oak stands is cl 
acterized by the low shrub and liana spe< 
Rhus diversiloba. The abundance of ' 
species is believed a consequence of he 
grazing (Thilenius 1964, 1968). Other un< 
story species encountered include Rosa egl 
teria, Symphoricarpos albus, and Rubus 
sinus in the shrub layer and Galium 
Osmorhiza nuda, Satureja douglasii, 
several perennial and annual grasses in 
herb layer. The oak stands relate to Thilei 
(1964, 1968) Quercus garry anal Rhus dive 



are scattered through the grasslands, 
imals believed or known to reside or 
irough the Maple Knoll Research Na- 
Area are listed in table MA-1. The 
la of the oak stands are known in 
(Anderson 1970). There are 15 species 
inhabit the tract as permanent resi- 
in addition to seven occasional species, 
.mer resident species, and three winter 
it species. These include the hairy wood- 
(Dendrocopos villosus), downy wood- 
(Dendrocopospubescens), black-capped 
lee (Parus atricapillus), white-breasted 
ch (Sitta carolinensis), brown creeper 
ia familiaris), Bewick's wren (Thryo- 
bewickii), robin (Turdus migratorius), 
L vireo (Vireo huttoni), Rufous-sided 
i (Pipilo erythrophthalmus), and Ore- 
ico (Junco oreganus). 

DRY OF DISTURBANCE 

tan activities have had a strong in- 
on the development of existing forest 
within the Maple Knoll Research 
! Area. The stands on the north slope 
idge were logged 30 or more years ago. 
iginal stands were probably a mixture 
glas-fir, grand fir, and bigleaf maple. 
3n of Douglas-fir during the logging 
ons assisted in the conversion of the 
o bigleaf maple. The Oregon white oak 
on the south slope of the ridge have 
ly never suffered significant logging, 
er, Habeck (1961, 1962) and Thilenius 
1968) have provided abundant evidence 
ost of the closed canopy Oregon white 
mds in the Willamette Valley are a 
lence of fire control activities insti- 
rith the settlement of the valley in the 
LSOO's. Prior to this time, open oak 
as and grasslands were believed to 



of introduced species. As mentioned, 
also be one of the reasons for the abu 
ofRhus diversiloba in the oak stands. 



RESEARCH 

The natural area has been used as a 
undergraduate research work by ecol< 
wildlife students from Oregon State 
sity; the Refuge Manager can provide 
The south slope stands of Oregon wt 
were one of five sampling sites u 
Anderson (1970) in a study of fluctua 
composition and abundance of bird sp 
Oregon white oak stands. 

Despite the disturbances by loggi 
grazing, the Maple Knoll Research ] 
Area is a very valuable research tra< 
the communities are typical of many j 
areas found in the Willamette ValL 
protected sites of these types are ex 
rare. Successional studies in the map 
and grassland types seem especially 
priate to determine what effect humar 
ties have had on them and how rapic 
are returning to a more natural sts 
that logging and grazing have been elin 
Other opportunities include the study c 
tions in community composition, sti 
and productivity on contrasting bu1 
guous topography and soils and of va] 
in animal populations and behavior in s 
contrasting vegetation types. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natui 
include the following: Topography 
Monroe, Oregon quadrangle, scale 1: 
issued by the U.S. Geological Survey i: 
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Table MA-1. Tentative list of mammals for Maple Knoll Research Nati 



Order 

Marsupial! a 
Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Didelphis marsupialis 
Nerirotrichus gibbsi 
Scapanus orarius 
Scapanus townsendi 
Sorex trowbridgii 
Sorex va grans 
Antrozous pallidus 
Eptesicus fiiscus 
Lasionycteris noctivagans 
Lasiunis borealis 
Lasiunis cinereus 
Myotis calif omicus 
My otis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Sylvilagus bachmani 
Sylvilagusfloridamts 
Arborimus longicandus 
Eutamias townsendi 
Glaucomys sa bnnus 
Microtus canicaudus 
Mi c rot us oregonl 
Mi e rot us t oiv ns endi 
Neoto ma fuse ipes 
Peromyscus maniciilatus 
Sciunis griseus 
Spermophilua beecheyi 
Tamiafsciurnx douglasi 
Tho mo my s bid bivoi'ns 
Can is latrans 
Lynx rnfitfi 
Mep h i tift mep h i t i s 
MH stela ermhiea. 
Mil stela vison 
Procyo'H lot or 
Spi log ale pnto) / / / ,s* 
Urocyo n crn ereoa rye ntens 
Ut'sns a m ericau ns 
Vulpes fitlva 
Odocoileus h. col 



Common name 

opossum 
shrew mole 
coast mole 
Townsend mole 
Trowbridge shn 
wandering shre' 
pallid bat 
big % brown bat 
silver-haired ba 
red bat 
hoary bat 
California myot 
long-eared myol 
little brown my< 
fringed my otis 
long-legged my< 
Yuma myotis 
Townsend big-e 
brush rabbit 
eastern cottonti 
red tree vole 
Townsend chipi 
northern flying 
gray -tailed vole 
Oregon or creep 
Townsend vole 
dusky-footed w< 
deer mouse 
western gray sc 
California grou 
chickaree 
giant pocket go 
coyote 
bobcat 

striped skunk 
short-tailed we; 
mink 
raccoon 

spotted skunk o 
gray fox 
black bear 
red fox 
black-tailed dee 



Figure MA -2 Natural features of Maple Knoll Research 
Natural Area. Upper: Typical stand of bigleaf maple or 
the north slope of the tract. Center: View of the easterr 
edge of the natural area where the Oregon white oal< 
and bigleaf maple stands found on south (left) anc 
north (right) slopes, respectively, merge. Bottom 
General view of the north side of the Maple Knoll Re 
search Natural Area and its environs; Pigeon Butte Re 
search Natural Area is on the left. 
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al Research Natural Areas in Oregon and Washington 
Guidebook for Scientists and Educators. 1972. 
cific Northwest Forest and Range Experiment Station, 
rtland, Oregon. 



MEEKS TABLE 

RESEARCH NATURAL 

AREA 1 

Ponderosa pine/pinegrass forest and 
intermingled stiff sagebrush-grass 
communities characteristic of the 
eastern slopes of the Washington 
Cascade Range. 

le Meeks Table Research Natural Area 
established in July 1948 to exemplify 
lerosa pine/pinegrass (Pinus ponderosal 
magrostis rubescens) communities and 
dated grasslands typical of the Cascade 
ge in eastern Washington. The 27-ha. 
acre) tract is located in Yakima County, 
hington, and administered by the Naches 
ger District (Naches, Washington), Sno- 
mie National Forest. Its elongated oval 
>e is dictated by topography (fig. ME-1). 
i located in sections 5 and 6, T. 15 N., 
4 E., Willamette meridian, at 46 15' N. 
ude and 121 05' W. longitude. 

CESS AND 
COMMODATIONS 

hie tract is located about 65 km. (40 miles) 
hwest of Yakima and is approached via 
Highway 410. Directions should be ob- 
ed at the Naches Ranger Station for 
tifying the graveled Forest Service roads 
le area and the trailhead location which 



but becomes very difficult during 
due to snow. Public accommodation! 
able in Yakima and Naches; primi 
camps are found in the vicinity 
Table. 

ENVIRONMENT 

The Meeks Table Research Na1 
varies in elevation from 1,280 tc 
(4,200 to 4,525 ft.). Topographica 
Table is an isolated flat-topped bu 
nantofa former basalt-capped plat* 
150 m. (500 ft.) above the surround 
terrain. It is surrounded by precip 
with a 60- to 90-m. (200- to 300-f 
drop to talus slopes below. 

A modified continental climat( 
Most precipitation occurs as snow 
cool, cloudy winter. Summers f c 
generally low in precipitation, ai 
cloudless. One to 3 months of di 
common. Climatic data from Bum 
located in a valley 16 km. (10 n 
are as follows (U.S. Weather Burea 



Mean annual temperature 

Mean January temperature 

Mean July temperature 

Mean January minimum 

temperature 

Mean July maximum temperature 
Average annual precipitation . . . . 1 
July through August 

precipitation 

Average annual snowfall 



. 4.7 
-4.9 
. 14.5 



-10.0 
.23.6 
,214n 

69 n 
554 ci 



It is undoubtedly much drier anc 
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nd conifer needle litter, covers the 
. Horizon sequences are: 



Name 



Area 



5 cm. 

> 20 cm. 

> 45 cm. 

) 50 cm. 4- 



Light gray ashy sand with 
little organic matter; pH 
6.4. 

Light brown loamy tex- 
tured volcanic ash; crumb 
structure; abundant roots; 
pH 6.4. 

Gritty clay with strongly 
developed nut structure 
and colloidal staining on 
cleavage surfaces; pH 5.8. 
Black fragmented clay; 
entire mass is dense waxy 
deposit. 



p:ay, ashy sand observed by Kum- 
ars to be lenses of volcanic ash 
rom the eruption of Mount Maza- 
int St. Helens. In the IIBb hori- 
ants of glacial till have been ob- 
allower, nonpodzolized soils (Rego- 
tisols) occur in areas of sagebrush 
which commonly have a biscuit- 
o topography . These soils are stonier 
lack the wind-deposited ash layers 
crested sites. The horizon sequence 
', biscuit-type area is: 



;o 15 cm. 



:o 40 cm. 



cm.+ 



Light brown loam; friable 
crumb structure; 20 to 40 
percent stone. 
Brown gritty clay; cleavage 
planes show colloidal stain- 
ing; 30 to 50 percent stone ; 
pH 6.5. 

Moderately cracked bed- 
rock of biabase material; 
slight lime depositions on 
rock surfaces. 



Stipa columbiana-Phlox 

diffus a- Artemisia rigida 10 ha. (25 , 

Poa sandbergii-Enogonum 

douglasi- Artemisia rigida 4 ha. (11 ; 

Pinus ponder os alCalamagros- 

tis rubes c ens -Lupinus 

laxiflorus 7 ha. (17 

Pseudotsuga menziesiil 

Calamagrostis rubescens- 

Arnica cordifolia 6 ha. (15 

The areas of PinuslCalamagrostis-Lui 
can be assigned to SAF cover type 23^ 
terior Ponderosa Pine (Society of Ame 
Foresters 1954), and Kuchler's (1964) 
11, Western Ponderosa Pine Forest. The ; 
of PseudotsugalCalamagrostis-Arnica a 
assigned SAF forest cover type 214, Pond 
Pine-Western Larch-Douglas-Fir, and 
ably to Kiichler's Type 12, Douglas Fir F< 
The grass-stiff sagebrush (Artemisia ri 
communities probably fall within Kucl 
Type 55, Sagebrush Steppe. The entire 
appears to fall within the Abies grandis 
found on the eastern slope of Washing 
Cascade Range (Franklin and Dyrness 1 
The Poa sandbergii-Eriogonum dou< 
Artemisia rigida community is found o 
north and south extremes of Meeks r 
(figs. ME-2 and ME-3). These are harsh, : 
outcrops with little soil development 
sparse vegetative cover (22 percent), 
forbs and halfshrubs such as Sedum ste 
tallum, Arenaria congesta, and Eriogi 
douglasi account for more than half c 
vegetal cover (table ME-1). Sandberg 
grass (Poa sandbergii) and bottlebrush s 
reltail (Sitanion hystrix) are the most j 
dant perennial grasses. Cheatgrass (Br 
tectorum) is common in this commi 
Bitterbrush (Purshia tridentata) and 
sage comprise most of the shrub cover 



)a-Phlox- Artemisia community are grad- 
with bitterbrush occurring mainly in 
zone. 

tipa columbiana-Phlox diffusa-Artemisia 
ia is the most extensive community type 
Sleeks Table, occurring in large openings 
^een the forested areas (figs. ME-2 and 
-3). Total vegetal cover is 41 percent. Co- 
bia needlegrass (Stipa columbiana), pine- 
js (Calamagrostis rubescens), and Sand- 
f bluegrass are the predominant grasses 
le ME-1). Numerous forbs and halfshrubs 
>unt for more than half of the cover in 
community. Sedum is the most common 
and Phlox diffusa the most common 
shrub. Small annual forbs such as Collinsia 
riflora and Polygonum kelloggii occur 
uently. Stiff sage is the most common 
ib but accounts for only 10 percent of the 
1 cover. This community resembles sage- 
$h-grass communities which have been 
eted by livestock overuse; however, live- 
k have never grazed Meeks Table. Within 
community, there are areas resembling 
uit-swale topography with islands of pine- 
js and bluebunch wheatgrass (Agropyron 
atum). Soil depth ranges from 6 dm. (2 
to 2.7 m. (9 ft.). Soil bulk density and 
are the highest of any of the communities 
le ME-2). Contents of organic matter and 
1 nitrogen are intermediate. Transition to 
forest communities is marked by an abrupt 
in the topography of 15 to 30 cm. (6 to 12 
similar to the rise in the islands in the 
uit-swale topography, 
he Pinus ponderosa/ Calamagrostis rube- 
,slLupinus laxiflorus community has a 
king rate of 91 trees per ha. (37 trees per 
:). Of these, 80 are ponderosa pine and 11 
Douglas-fir (Pseudotsuga menziesii). Pon- 
>sa pines average 64-cm. (25-in.) d.b.h. 



geyeri) (table ME-1). These two sj 
prise two-thirds of the understory 
pinus laxiflorus is the most abur 
Soils are 3 to 5 in. (10 to 17 ft.) dee 
the highest level of total nitrogen 
the communities (table ME-2). 

The Pseudotsuga menziesii/Calc 
rubescens-Arnica cordifolia commu: 
from the PinuslCalamagrostis-Lu]. 
munity in composition and cover of 
story and understory and in stoc 
Average number of trees per ha. i 
per acre) of which 234 (95 per 
Douglas-fir, 90 (36 per acre) are 
pine, and the remainder are wes 
(Larix occidentalis) and grand 
grandis). Douglas-fir trees range i] 
saplings to 117 cm. (46 in.), averag 
(14 in.). Ponderosa pine, western 
grand fir average 43-cm. (17-in.), \ 
in.), and 13-cm. (5-in.) d.b.h., re 
Reproduction of Douglas-fir and g 
good. Crown cover of trees ranges 
100 percent and averages 51 pe 
such a high percentage of tree co^v 
percent crown cover of understory 
is surprisingly high. Three-fourt 
cover is pinegrass and elk sedge (ta 
Arnica cordifolia is the predomi 
Soil depth varies from 2 to 4.5 m. ( 
Properties are similar to the soil of 
Calamagros tis-Lupinus communi 
that bulk density and total nitrogei 
(table ME-2). 

Both of the forested comrnunitie 
ably occupying habitats analogc 
Pseudotsuga menziesii-Calamagn 
scens habitat type of Daubenmire 
enmire (1968). 

Mammals believed to utilize t' 
area as residents or transients ai 
table ME-3. 



th further suggest that virtually 
5 of Meeks Table were burned by 
s. Catfaces on tall ponderosa pine 
umerous lightning strikes on the 

t livestock have never grazed the 
.se the very narrow, precipitous 
e butte's west end is inimical to 
assage. No other disturbance is 



:H 

1 (1951) evaluated the ungrazed 
and soils on Meeks Table and 
them with those on Devil's Table, 
km. (10 miles) distant, an area 
I been overgrazed by livestock, 
tudies of the vegetation and soils 
gress and some of the results are 
ed into this description; a complete 
be published in the future. 2 
sks Table Research Natural Area 
interesting research opportunities: 
st succession without a past history 
:use; (2) on vegetation-soil relation- 
elation to the intricate pattern of 
id nonfo rested plant communities; 
. a benchmark area for evaluating 
bands which have been grazed and 



AERIAL 
GRAPHS 

iial topographic or geologic maps 
ble for the natural area which are 
y detailed to be useful. Either the 
anger (Naches Ranger District) or 
pervisor (Snoqualmie National For- 



est, Seattle, Washington) can provide de 
on the most recent aerial photo coveraj 
the area. 
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.ble ME-1. Percent frequency and coverage of various plant species and group 
four plant communities on Meeks Table Research Natural Area 



Plant life form 
and species 



>ses and sedges: 
t sandbergii 
rthonia unispicata 
znion hystrix 
wms tectonon 
pa columbiana 
amagrostis rubescens 
'ex geyeri 

ier grasses and sedges 
al grasses and sedges 
)s and halfshrubs: 
ogoniim douglasi 
tennaria dimorpha 
maria congesta 
hon stenopetalhun 
mm aciuninatiun 
vis la rediviva 
ox dlff iisa- 
dia glonierata 
natiuni triternatiun 
natiiun dissect it m 
natiutn midicaiile 
linsia parviflora 
ygounm kelloggii 
lillea mill efoli inn 
iphilis margaritacea 
yhiiis laxiflowis 
jthroniiun grandijionun 
nca cordi folia 
'racin )n cynoglossoides 
is era speciosa 
norhiza chile nsis 
ier forbs and halfshrubs 
al forbs and halfshrubs 
ibs: 

'ennsia rigida 
>'shia trident ata 
tostaphylos nva-itrsi 
entillafntticosa 
'odisciis discolor 



Poa- 

Eriogonum- 
Artemisia 



Community type 
Stipa- Piniisj 

Phlox- Calamagrostis- 

Artemisia Lnpinus 



Frequency Cover Frequency Cover Frequency Cover Freque 



78 


1.6 


63 


1.6 




22 


.3 


24 


.8 




36 


.9 


29 


.3 




44 


.9 












90 


8.8 








12 


2.4 


100 42.7 










90 11.2 




.8 




1.4 


1.4 




4.5 




15.3 


55.3 



54 
60 
76 
92 
26 
22 



26 
12 



1.9 
1.4 
1.0 
1.4 



6.3 
12.0 

1.4 
2.9 



68 



51 
41 

41 
41 
42 
40 
49 



49 



13 



1.1 



4.3 
.6 
.5 
.6 
.8 
.1 
.3 



13.9 
21.6 

3.7 



63 
50 
96 

47 
70 
40 



3.3 

.8 
8.3 

.7 
3.0 

.7 



3.7 
20.5 



.2. _ Properties of the upper 8 cm. of soil on Meeks Table Research Natural Ar 

Cation 

Bulk exchange Organic 

aity density Moisture percentage capacity pH matter Total N Total 

g/cm. 3 .06 atm. 15 atm. me./lOO g. .......... Percent ......... 

1.30 28 15 26 6.3 3.2 0.14 0.01? 



is- 

1.07 32 18 25 5.9 4.6 .18 



.96 36 23 24 5.9 4.0 .12 .011 



1.08 33 21 16 6.2 2.2 .09 



Table ME-3. Tentative list of mammals for Meeks Table Research Natu 
Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 



Rodentia 



Carnivora 



Ne iiro t ri chus gi b bsi 
Scapanus orarius 
Sorex cinereus 
Sorex obscunis 
Sorex trowbridgii 
Sorex vagrans 
Antrozous pallidus 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus borealis 
Lasiurus cinereus' 
Myotis californicus 
Myotis evotis 
Myotis lucifugiis 
Myotis thysanodes 
Myotis volans 
Myotis yiunanensis 
Plecotus townsendi 
Lepus ainericanus 
Lepus californicus 
Lepus toivnsendi 
Ochotona princeps 
Sylvilagus nut t alii 
Clethrionontys gapperi 
E) 'e t h izon dors at ion 
Entaniias antoeniis 
Entar/i ias towns e n di 
Glaiiconiys sabrinits 
Mi c rot us longicaiidns 
Micro tits montan 1 1 s 
Microtus oregoni 
Ncotoina ciuerea 
PC rogn at hits pa rvits 
Pcromysciis manicnlatuti 
Sciitrux y risen s 
Sperntophiliis sa tn rat us 
Spcrniophihts townsendi 
Tctni iasciit nts donglasi 
Th o ni o nt ys talpoidcs 
Canis latrans 
Felis con col or 
Lynx rnfns 
Mart ex aniericana 
Mnstcla enninea 
Mitstclafrenata 
Tax idea tax us 



shrew mole 
coast mole 
masked shrew 
dusky shrew 
Trowbridge shre 1 
wandering- shrew 
pallid bat 
big brown bat 
silver-haired bat 
red bat 
hoary bat 
California myotii 
long-eared myoti 
little brown myo 1 
fringed myotis 
long-legged myol 
Yuma myotis 
Townsend big-ea 
snowshoe hare 
black-tailed jack 
white-tailed jack 
pika 

mountain cottom 
Gapper red-back 
porcupine 
yellow-pine chipi 
Townsend chipm 
northern flying s 
long-tailed vole 
mountain vole 
Oregon or creepi 
bushy-tailed woe 
Great Basin pocl 
deer mouse 
western gray sqi 
Cascades mantlt 
Townsend groun 
chickaree 
northern pocket 
coyote 

mountain lion or 
bobcat 
marten 

short -tailed wea 
long-tailed weas 
badger 





Mi. 



BOUNDARY, MEEKS TABLE RESEARCH NATURAL AREA 

SECTION LINE 

= ROAD 

.= SPUR ROAD 
STREAM 

Figure ME-].-Meeks Table Research Natural Area, 
Yakima County, Washington. 
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Figure ME-3. Communities of Meeks Table Research Natural 
Area. Upper left: Pinus/Calamagrostis-Lupinus commu- 
nity; tree reproduction is scant and fire scars common 
(note tree left of meter board). Upper right: Pseudo- 
tsuga/Calamagrost/s-Amica community; Douglas-fir and 
grand fir dominate the reproduction. Lower left: Poa- 
Eriogonum-Artemisia community. Lower right: Stipa- 
Phlox-Artemisia community. 



IETOLIUS RESEARCH 
NATURAL AREA 1 

*onderosa pine forests on flat topog- 
aphy and steep westerly slopes 
\pical of the east slope of the Cas- 
ade Range in central Oregon. 

- M-!olius Research Natural Area was 
ished .fune 1931. It exemplifies ponde- 

[iii.e bitterbrush i/- 1 <"*<.< pinlf i'"*ulP r- 
'". .'"'fi M.n rlatsi and fwmderosa 

- IngSas-fir / green manzanita (Piiic* 

,,,f . /'.*, ,<ijnt.<.itji( nit ii~itxi< I Ai'('?<>* f <-l- 

- i,i"<-i'\ ton steep westerly slopes) 
unities. These occupy extensive areas 
e east slopes <>f the Cascade Range in 
ii ( Irepm. The 5Sl-hu. 1.140-acre) tract 
ited in Jefferson County. Oregon, and is 
lisUTfd by the Sisters Ranger District 
rs, Oregon i, Deschutes National Forest. 
vet angular area encompasses parts of 
us 2.1.' 2t>. 3.1. and 36. T. 12 S.. R. 9 E.. 
sr.ette meridian -fig. MI-li; boundaries 
ised on legal lines. It is located at 49 

latitude and 121 4n' \V. longitude. 

:ESSAND 
:OMMODATIONS 

ess is via U.S. Highway 2<) and a forest 
leading into the Metcdius River drain- 
"hr natural area is located about 29 km. 
.iies- northwest of Sisters and is most 
approached via U.S. Highway 20 and 
i. i > "!' paved forest roads. Access is good 
.r summer, but snow creates difficulties 
j tiu- winter. Public accommodations 
ailable at Camp Sherman, a Unit 2 km. 



;1 milei south of the tract, ami at Sisters, 
Oregon; there are numer-ms improved forest 
cam] (grounds in the genera; area. 

ENVIRONMENT 

The Metolius Research Natural Area 
occupies two contrasting landforms: the 
western half is located on a nearly flat bench 
along the Metolius River and the eastern half 
occupies the very steep, west slope of Green 
Ridge. Elevations range from about 850 to 
1.460 m. (2,800 to 4,800 ft.). 

The geology of the natural area is strongly 
correlated with the topography. Bedrock in 
the western half is basalt and basaltic andesite 
lavas (Williams 1957). These Pleistocene- 
Recent materials belong to the High Cascade 
formation. The natural area actually strad- 
dles the Metolius fault and steep slopes in the 
eastern half of the tract are actually a fault 
escarpment. These slopes and Green Ridge 
itself are composed of Pliocene and Pleistocene 
olivine basalts and basaltic andesites of the 
High Cascades (Williams 1957). The surface 
of the entire natural area has 2 to 5 cm. 
(1 to 2 in.) of dacite pumice from ancient 
Mount Mazama and up to 7 cm. i3 in.) of 
basaltic ash from cinder cones to the east 
! Taylor 1968 1. 

A modified continental climate prevails. 
Most precipitation occurs as snow during 
the cool, cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 3 months of drought are 
common. Climatic data from Sisters, 22 km. 
(14 miles) southeast near the forest-steppe 
boundarv, are as follows (West 1964): 



'.;-::-'!. iTftnuv.! iiy I>r. F. C. Hail. t'.S. 
' ' "- AizTU-ultiiiv. Foivst Strvie-f, Rtjrion '. 

it; tv,.;.. 



Mean animal temperature 
Mean January temperature 
Mean July temperature 
Mean annual precipitation 
June through August 

precipitation 



7. Si ('. 1 4-") ..".F.i 

- 1.1. ."> C. iol.il- F.I 

17.4'V. it;:;.4 : F.i 

40s mm. i l<i.U7 in.) 

. :>(i mm. >. 1.40 in.i 



MI-1 



area. 

Soils <ni the natural area have not been 
mapped or described. Throughout the tract, 
they are primarily dacite pumice and other 
aeolian volcanic ejecta of sandy loam to 
loamy sand texture over buried profiles. 
Minimal profile development is evident and 
would probably be classed a t s Regosol. A soil 
profile described on similar habitat a short 
distance away appeared as follows (West 
11MJ4): 

ti r. to Ocm. Mull type humus from conifer 

and shrub litter. 
Al to IMi-m. Hark brown (7.5 YR 4/4, dry) 

pumicy loamy sand; pH 7.3. 
A'l I 1 ' to ."Ocm. Strong brown (7.") YR 5/6, 

dry) pumicy sand; pH 8.0. 
A '- -""to i:;^rnj.- Brownish yellow (10 YR 6/6, 

dryi pumicy sand; pH 7.7; 

increasing size and density of 

gravel with depth. 

BIOTA 

Estimated area by plant community: 

.V;; .4ft' 



1 .;' :.'*... .< ji '?>;*/, ,/',?/* . . .1260 ha. (640 acres) 

- :>.<:> ...<,! .1 , ,"- 

' ;] ' ; .- ;.' :'.: 1270 ha. t675 acres) 

: - -. ;.l.: -.:.;,?:/,,< 

' ."1 ha. 1 125 acres) 

:e :<!ulerosa pine communities can be as- 
pritti t* SAP forest cover type 237, Interior 
'luit-n'Sii Pine 'Society of American For- 

!*-r> ll."4=, and to Kiichler's (1964) Type 
', Prdt-!v-sa Pine Shrub Forest. The 
'Ufiias-nr-we.stern larch \Lnris nccidcn- 

- -indi-ritsa pine community probably 
l;t!t-s ! SAP type 214, Ponderosa Pine- 
ttroh-Ibiiijrlas-Pir. and to Kiichler's Type 12, 
"Ujdus Fir purest. Lower elevations in the 
va fall within the />//^s pinidirn.xa Zone 
;! highrr -U-vations within the Pvaidotxi'cia 

' north t-i'iitra! Orejron s Franklin and Dyr- 
Jn- ><>!' M \vrstory dominant in the 
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t-r- 

1 

!> 



bitterbrush (fig. MI-2). Herbaceous vegeta- 
tion is scanty, consisting mostly of western 
needlegrass (Stipa occideutalis) with occa- 
sional bottlebrush squirreltail (Sitairimt kif*. 
trix) and Ross's sedge (Caret rnxxiiL It 
typifies key winter game range in this area. 

The PinitslArctostaphylos community HJL< 
overstory dominance of ponderosa pine but 
often has moderate to abundant Douglas-fir 
seedlings, saplings, and poles in the under- 
story. Grand fir (Abies grandis) and incense 
cedar (Libocedrus decurrens) may also be 
present. Ground vegetation is dominated bv 
green manzanita, often with abundant bitter- 
brush, western needlegrass, bottlebrush squir- 
reltail, and Ross's sedge. 

In the Pseudotsuga - Lor/.r - PinuslArct<>- 
staphylos community, the pine and fir are 
mixed with moderate amounts of western 
larch in the overstory. Ground vegetation is 
dominated by green manzanita \vith western 
needlegrass, bottlebrush squirreltail, Ross's 
sedge and some Fragaria cuneifolia. 

Mammals believed to reside in or visit the 
natural area are listed in table MI-1. Mule 
deer (Odocoileiis hemiotius) use the area as 
winter range. 

HISTORY OF DISTURBANCE 

Fire-scarred ponderosa pine and the ab- 
sence of dominant, old-growth Douglas-fir 
and grand fir indicate ground fires periodically 
burned nearly all portions of the tract prior 
to initiation of fire control programs about 
1910 (fig. MI-2). Fire scars record 10 to 12 
ground fire occurrences. 

Domestic livestock, mainly sheep, passed 
through the area on their way to grazing 
grounds at higher elevations in earlier years. 
They do not appear to have significantly 
altered the vegetation. 

On the other hand, mule deer make heavy 
use of the lower bench area for primary win- 
ter range. Deer apparently have or are caus- 
ing some changes in ground vegetation on 
the bench; bitterbrush is moderately to se- 
verely browsed and many ponderosa pine 
saplings are highlined. 
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r..Ttais studies have been carried out in 
fiisity of the natural area and are at 
iartially relevant there. They include: 
lit analyses of vegetation un the east 
of tlie central Oregon Cascade Range 
;!H! by West 1 1964, 1968, 1969) and 
wrg illHil!; studies of the Mora and 
unities <n Klack Butte by Sherman 

and Johnson (1961); and Sherman's 

study of spatial and chronological 
ns of bitterbrush as influenced by 
rosa pine overstory. Only Swedberg 

actually used the natural area as a 
ing site, however. 

Metolius Research Natural Area pro- 
a variety of interesting research op- 
lities including: (1) determination of 

uf game use on forested winter range 
i" used by mule deer; 1 2) evaluation of 
|xgraphie-vegetational changes along 
evational and topographic gradient 
a bench and up a steep, westerly slope; 



Lc.->aut.ji ui nauirai ground ures; aim '-if 
determination of imluences of sharp to|>o- 
graphic and eievational changes o\vr short 

distances on biomass productivity. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area are: T'ipt(jruphjf 15' Sisters, Oregon 
and Whitewater River, Oregon quadrangles, 
scale 1: 62,500, issued by the U.S. Geological 
Survey in 1959 and 1961, respectively; 
(jtoliKjij Gt d/o/7 K- Map tif tht Ctntru! Par! 
of tht Hhjh Cascade Runijt, Onf^m (Wil- 
liams 19571, and Giolurjic Map o/Ortt/n/? W( .sf 
ufthc IJlxt Mtndian, scale 1:500,000 tPeck 
1961). Either the District Ranger (Sisters 
Ranger District) or Forest Supervisor (Des- 
chutes National Forest, Bend, Oregon) can 
provide details on the most recent aerial 
photo coverage of the area. 
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ntiiklin, .U Try F.. and < '. T. I KTIU J SS 
l'.t>l. \YjMat in f Oregon and Washing- 
ti'K. I'SIlA Forest Serv. Res. Pap. 
I'NW-Sn. 21<i p., illus. Par. North- 
ut-.f Forest A: Range Exp. Stn.. 
Portland, Oreg. 



'hn>n, .John Morris 

11*01. Ta\r3omy and ecology of the vas- 
cular plants of Black Rutte, Oregon. 
Ita p.. illus. i M.S. thesis, on tile at 
Oreg. State Univ.. Corvallis.) 

iurhlrr. A. W. 

!*t-l. Manual to accompany the map of poten- 
tial natural vegetation of the conter- 
:r,niMii> United States. Am. Geogr. 
Sot'. Spec. Pu!L ;l>. various paging. 



i-k. iKiiliiS L. 

!l**>l. st-"-8iL r :i' n:aj f Oregon west of the 
1-Ist n:*Tii:an. U.S. (Jeol. Surv. 
M:sc, (it,-.-;. I lives!. Map I-M25. 



!','>>. Sratiai ar.d ehron<l<gical patterns of 

/' ' ' '.'-'. ; ' *?''.' as influenced by 
/' ; ',' >: *verstory. 81 p., 
:7.:i-. M.S. thesis. in lile at Oreg. 



;.i*J;il a!.d ieVeln]'t mental jiatterns 

:" '!>' vi-jrtati'tn .if FJlack Butte, 
:>>:<!;. ^" p.. ilhis. -Ph.D. thesis, 
:,:;! at < rt-g. State Univ., Corvallis.i 



\\ ashington, D.C. 

Swedberg, Kenneth Charles 

1DG1. The coniferous ecotone of the ea>t 
slope of the northern Oregon ('as- 
cades. 118 p., illus. (Ph.D. thesis, 
on file at Oreg. State Univ., Corvallis. 

Taylor, Edward M. 

1968. Roadside geology Santiam and Mc- 
Kenzie Pass highways, Oregon, 
Hollis M. Dole, ed., In Andesite 
Conference Guidebook. Oreg. Dep. 
Geol. & Miner. Ind. Bull. 62: 3-,'i'i 
illus. 

West, Neil E. 

1968. Rodent-influenced establishment of 
ponderosa pine and bitterbrush seed- 
lings in central Oregon. Ecology 49: 
1009-1011, illus. 
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1969. Successional changes in the montane 
forest of the central Oregon Cas- 
cades. Am. Midland Natur. 81: 265- 
271, illus. 

West, Neil Elliott 

1964. An analysis of montane forest vege- 
tation on the east flank of the central 
Oregon Cascades. 272 p., illus. (Ph.D. 
thesis, on file at Oreg. State Univ.. 
Corvallis.) 

Williams, Howel 

1957. A geologic map of the Bend quad- 
rangle, Oregon and a reconnaissance 
geologic map of the central portion 
of the High Cascade Mountains. Oreg. 
State Dep. Geol. & Miner. Ind. 
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luiiir-f aiv.i mytiti.- 

littk- iinnv:] myti> 

fringed myotis 

lonjr-lfjrut-ti niyotis 

western pipistrt-1 

To\vnst-nd hiir-t-ared liat 

<r.u\vshou hart- 

pika 

California red-backed vole 

porcupine 

yellow-pine chipmunk 

Toxvnsend chipmunk 

northern fiyinjr squirrel 

lontr-tailed vole 

Orejron or creeping vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

western irray squirrel 

mantled jrround squirrel 

chickaree 

Mazama pocket jropher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

boivcat 

marten 

fisher 

shon -tailed weasel or ermine 

lon^-tailed weasel 

mink 

spotted skunk or civet cat 

badjrer 

black bear 

red fox 

wapiti or elk 

mule deer 
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BOUNDARY, METOLIUS RESEARCH NATURAL AREA 

SECTION LINE 

STREAM !//1 l/0 ' ML 
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Figure Ml-].- Metolius Research Natural Area, 
Jefferson County, Oregon. 




Figure MI-2.- Natural features of the Metolius Research 
Natural Area. Upper left: Flatland community of pon- 
derosa pine, bitterbrush, and western needlegrass. Upper 
right: Rolling foothill community of ponderosa pine 
with seedling, sapling, and pole-sized Douglas-fir and an 
understory of bitterbrush, green manzanita, and western 
needlegrass. Lower left: Community of ponderosa pine, 
Douglas-fir, green manzanita, and western needlegrass 
found on steep westerly slopes. Lower right: Fire- I 

scarred ponderosa pine located in flat portion of natural 
area; eight fires are recorded in this scar. 



MILL CREEK RESEARCH 
NATURAL AREA 1 

Transitional area between forest 
and grassland with mosaic of Ore- 
gon white oak, ponderosa pine, Doug- 
las-fir and bunchgrass communities 
on the east slope of northern Ore- 
gon's Cascade Range. 

The Mill Creek Research Natural Area 
was established on August 16, 1971, to ex- 
emplify the community mosaic found at the 
forest-grassland transition on the east slope 
of the northern Oregon Cascade Range. It 
contains representative, relatively undis- 
turbed stands of bunchgrasses, Oregon white 
oak (Quercus gan-yana) with an understory 
of grasses and sedges, and Douglas-fir (Pseit- 
dotsuga menziesii) and ponderosa pine (Pinus 
ponderosa). The 330-ha. (815-acre) tract is 
located in Wasco County, Oregon, and is 
administered by the Barlow Ranger District 
(Dufur, Oregon), Mount Hood National For- 
est. The irregularly shaped tract is located in 
portions of sections 4, 8, 9, 16, and 17, T. 1 S., 
R. 11 E., Willamette meridian, at 4530' N. 
latitude, 12120' W. longitude (fig. ML-1). 

ACCESS AND 
ACCOMMODATIONS 

Since this natural area lies within the Mill 
Creek drainage, the municipal watershed of 
the City of The Dalles, access is strictly con- 
trolled. It is necessary to obtain permission 
for entry and, possibly, a key from the Ranger 
District before entering the watershed, regard- 
less of the approach route. This is in addition 



1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 
6, Portland, Oregon. 



to obtaining permission to conduct research 
on the natural area itself. 

The natural area is located about 27 km. 
(17 miles) west of Dufur, Oregon, and is 
approached by graveled county and National 
Forest roads. Dufur is 27 km. (17 miles) 
south of The Dalles on U.S. Highway 197. 
Access is good during the summer, but snow 
creates difficulties during the winter. Closest 
accommodations are in Dufur; developed 
forest camps are not convenient to the natural 
area. 

ENVIRONMENT 

The Mill Creek Research Natural Area 
varies in elevation from 790 to 1,040 m. 
(2,600 to 3,410 ft.). It is located on the gently 
to steeply rolling lower foothills of the east 
slope of the Cascade Range. 

Parent rocks are grey hard basalt to grey 
to dark grey andesites. The area was glaciated 
during the Wisconsin period. 

A modified marine climate prevails. Most 
precipitation occurs as rain or snow during 
the cool, cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 3 months of drought are 
common. Winds are often strong, particularly 
during the winter since this area is located 
near the mouth of the Columbia Gorge. Cli- 
matic data from The Dalles, located along 
the Columbia River about 24 km. (15 miles) 
northeast and 700 to 800 m. below the tract, 
are as follows (U.S. Weather Bureau 1965): 

Mean annual temperature 12.4C. (54.4F.) 

Mean January temperature 1.1C. (34.0F.) 

Mean July temperature 23.2C. (73.8F.) 

Mean January minimum 

temperature -2.5C. (27.6F.) 

Mean July maximum temperature . .31.1C. (88.0F.) 

Average annual precipitation 349 mm. (14.1 in.) 

June through August 

precipitation 23.0mm. (0.9 in.) 

Average annual snowfall 6.0 cm. (23.5 in.) 
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[ood National Forest headquarters or at 
le Dufur Ranger Station. Soils range from 
ery shallow, slightly plastic cobbly loams 
verlying well -fractured, dark grey, hard 
asalt to moderately deep, slightly plastic, 
reyish loamy fine sands overlying grey to 
ark grey andesite. These materials are well 
rained, of moderately rapid permeableness 
nd have weak surface stability. 

UOTA 

Estimated areas by vegetation type are: 

Name Area 

'orests of pole-sized Douglas- 
fir with mature ponderosa 
pine 166 ha. (410 acres) 

'orests of Oregon white oak 
with mature ponderosa 
pine 126 ha. (310 acres) 

Grassland 38 ha. (95 acres) 

330 ha. (815 acres) 

Mie stands of Douglas-fir and ponderosa 
dne can be assigned to SAF forest cover 
ype 214, Ponderosa Pine-Larch-Douglas- 
"Mr (Society of American Foresters 1954), 
md Ku'chler's (1964) Type 12, Douglas Fir 
^orest. The Oregon white oak stands with 
>onderosa pine can be assigned to SAF type 
533, Oregon White Oak, and to Kiichler's 
type 26, Oregon Oakwoods. The grassland 
ireas can be assigned to Kuchler's Type 51, 
Vheatgrass-Bluegrass. 

Bunchgrass communities dominate steep 
o moderately steep southeast slopes and 
nany ridge tops (fig. ML-2). These openings 
ire characterized by bluebunch wheatgrass 
Agropyron spicatum), arrowleaf balsamroot 
Balsamorhiza sagittata}, Idaho fescue (Fes- 
uca idahoensis) , Sandberg bluegrass (Poa 
\andbergii), with some needlegrass (Stipa 
>pp.) and cheatgrass brome (Bromus tec- 
onim). These communities appear similar 
;o those described for Daubenmire's (1970) 
Agropyron spicatum-Poa secunda habitat 
:ype, lithosolic phase, but apparently include 
nore arrowleaf balsamroot. 



the shallow soil grassland openings. Two 
kinds of the Oregon white oak stands can be 
distinguished: those dominated by smaller 
trees 10-cm. (4-in.) or less d.b.h. and those 
dominated by trees 15-cm. (6-in.) or more 
d.b.h., the latter including scattered ponde- 
rosa pine. Small diameter oak stands have a 
crown cover of 30 to 50 percent. Ground 
vegetation is dominated by Elymus glaucus 
with abundant Symphoricarpos albus, elk 
sedge (Carex geyeri), and various forbs. Oak 
stands of larger diameter trees have a crown 
cover of 20 to 30 percent and the oaks tend to 
occur in groups or clumps. Ground vegetation 
is dominated by elk sedge with bitterbrush 
(Purshia tridentata) and some Amelanchier 
alnifolia, needlegrasses, and bluebunch wheat- 
grass. In these areas, bluebunch wheatgrass 
tends to assume a rhizomatous habit. In 
general, Oregon white oak stands are located 
on southeast and southerly slopes from ridge- 
tops to the drainage bottom. 

Stands dominated by Douglas-fir and pon- 
derosa pine occur in swales and areas of deep- 
er soil and on east and northeast slopes. Most 
ponderosa p ; ne is mature to overmature and 
is generally over 50-cm. (20-in.) d.b.h., and 
40 m. (120 feet) in height. The Douglas-fir 
is much younger and varies in diameter 
from 12- to 40-cm. (5- to 16-in.) d.b.h. Oc- 
casional grand fir (Abies grandis) and western 
larch (Larix occidentalis) are present. Ground 
vegetation is dominated by Symphoricarpos 
albus, elk sedge, occasional Holodiscus dis- 
color, Arnica cordifolia, Hieracium spp., 
Fragaria spp., and other forbs. 

A list of mammals believed to utilize the 
natural area as residents or transients is 
presented in table ML-1. Mule deer (Odo- 
coileus hemionus) use the area as fall, winter, 
and spring range. Wild turkeys (Meleagris 
merriami) have been introduced in this area. 



HISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate that 
ground fires periodically burned the area 
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iars. Some logging in the area occurred in 
le late 1800's. The area was also grazed, 
)metimes heavily, by domestic livestock 
rior to classification of the area as municipal 
atershed. No logging or grazing has been 
irried out for the past 60 years. The cheat- 
rass brome on a few of the steep south- 
,cing grasslands suggests that vegetation 
as altered by grazing to at least some 
ctent. 

ESEARCH 

No research is known on the area. It pro- 
des numerous interesting opportunities to 
udy relationships between flora, fauna, 
ant communities, and environment within 

mosaic of contiguous but very different 
nds of vegetation bunchgrass, Oregon 
hite oak, and mixed conifer stands in an 
ea at the forest-grassland transition. 

(APS AND AERIAL 
HOTOGRAPHS 

Special maps applicable to the natural area 
elude: Topography 7.5' Five Mile Butte, 
regon (scale 1:24,000), and 15' White Sal- 
on, Oregon - Washington (scale 1:62,500) 
Ladrangles issued by the U.S. Geological 
irvey in 1962 and 1967, respectively; and 
ology Geologic Map of Oregon West of 
e 121st Meridian, scale 1:500,000 (Peck 



National Forest, Portland, Oregon) can pro- 
vide details on the most recent aerial photo 
coverage and forest type maps for the area. 
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Scientific name 



L/ommon name 



Neiirotrichus gibbsi 
Scapanus orarius 
Sorex bendirii 
Sorex obscunts 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
My otis lucifugus 
Plecotus towns endi 
Lepus amencanus 
Aplodontia nifa 
Cletkrionomys californicus 
Erethizon dorsatum 
Eutamias amoenus 
Eutamias towns endi 
Glaucomys sabrinus 
Marmotaflaviventris 
Microtus longicaudus 
Microtus oregoni 
Neotoma, cinerea 
Peromyscus m aniculatus 
Sciurus griseus 
Spermophilus lateralis 
Tamiasciurus douglasi 
Thomomys mazama 
Zapus trinotatus 
Canis latrans 
Felis concolor 
Lynx rufus 
Mitstela erminea 
Mustelafrenata 
Spilogale piitorius 
Ursus americanns 
Cervns canadensis 
Odocoileus h. hemionus 



shrew mole 

coast mole 

marsh shrew 

dusky shrew 

northern water shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

little brown myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

California red-backed vole 

popcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

yellow-bellied marmot 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

western gray squirrel 

mantled ground squirrel 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

bobcat 

short-tailed weasel or ermine 

long-tailed weasel 

spotted skunk or civet cat 

black bear 

wapiti or elk 

mule deer 
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Figure ML-1.- Mill Creek Research Natural Area, 
Wasco County, Oregon. 



Figure ML-2. -Plant communities in the Mill Creek Research 
Natural Area. Upper left: Horizontal view showing natu- 
ral grassland of bunchgrasses and arrowleaf balsamroot 
in the foreground and forest of small size Oregon white 
oak and Elymus glaucus in the middleground with 
stringers of the Douglas-fir-ponderosa pine forest. The 
mosaic pattern of plant communities is directly related 
to soil characteristics; shallower soils support the grass- 
lands. Upper right: View from a community of bunch- 
grass and arrowleaf balsamroot across the Mill Creek 
watershed showing an Oregon white oak and elk sedge 
stand, with occasional mature ponderosa pine, and the 
upper edge of Douglas-fir-ponderosa pine stand. Center 
left: Small Douglas-fir with Elymus glaucus, Symphori- 
carpos a/bus, elk sedge, and forbs as ground vegetation. 
Center right: Larger, clumped Oregon oak with occa- 
sional mature ponderosa pine and ground vegetation 
dominated by elk sedge and some bitterbrush, Amel- 
anchier alnifolia, needlegrass, and bluebunch wheatgrass. 
Lower left: Pole-sized stand dominated by Douglas-fir 
with occasional old-growth ponderosa pine and ground 
vegetation of Symphoricarpos a/bus, elk sedge, and 
forbs. This community is characteristic of ridges with 
deeper soil and east to northeast slopes. Lower right: 
Cove community of Douglas-fir and ponderosa pine 
with Symphoricarpos a/bus, Holodiscus disco/or, sedge 
and forbs. 
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MYRTLE ISLAND 

RESEARCH NATURAL 

AREA 1 

California-laurel with scattered old- 
growth Douglas-fir growing on a 
small island in the Umpqua River. 

he Myrtle Island Research Natural Area 
established on September 14, 1951, to 
serve an old-growth stand of California- 
*el (Umbellularia californica). The 11.3-ha. 
acre) island is located in Douglas County, 
gon, and is administered by the Roseburg 
trict (Roseburg, Oregon), Bureau of Land 
lagement. The natural area occupies lot 
1 section 20 and lot 11 of section 21, T. 24 
R. 7 W., Willamette meridian. It lies at 
29' N. latitude and 123 34' W. longitude. 

iCESSAND 
iCOMMODATIONS 

rimary access is by State Highway 138 
either Sutherlin or Elkton. Between July 

September, the island can be reached 
n the north shore of the river by wading 
, MY-1). To reach the vicinity, leave 
te Highway 138 at Bullock Bridge, cross 

bridge, and turn left on Cougar Creek 
.d. Drive along the river to the sign which 
ks the end of the county road (about 7.7 

or 4.8 miles from the bridge); you are 
osite Myrtle Island at this point. To ap- 
ach the island by boat, leave State High- 
' 138 about 0.5 km. (0.3 miles) south of 
lock Bridge and drive along the Tyee Road 



)escription prepared by Dr. J. F. Franklin, 

Department of Agriculture, Forest Service, 

fie Northwest Forest and Range Experiment 

ion, Forestry Sciences Laboratory, Corvallis, 



on the south side of the Umpqua River for 
about 7.9 km. (4.9 miles) to a short spur road 
down to the riverbank. A boat can be placed 
in the river at this site which is a short 
distance upstream from the island. 

Travel on the island is not difficult although 
there are no trails. 

The nearest commercial accommodations 
are in Sutherlin. 

ENVIRONMENT 

The Myrtle Island Research Natural Area 
is a typical river island with a series of more 
or less identifiable terrace levels. Topography 
is gentle with the only steep slopes located 
along the edge of the river or as short pitches 
between terraces. The elevation of the natural 
area is about 97.5 m. (320 ft.). The surface 
of the island varies from about 1.5 to 12 m. 
(5 to 40 ft.) above water level during the 
summer months. 

The natural area is made up of fluvial 
deposits of gravel, sand, and finer materials. 
River action is constantly changing the form 
of the island, eroding it in some areas and 
depositing new materials in others. 

The natural area is located in the mild, 
moist climatic region typical of western Ore- 
gon. However, it is within one of the valley 
systems located between the Coast Ranges 
and Cascade Range and is, therefore, subject 
to the somewhat warmer and drier climate 
typical of these areas. The summer dry period 
is especially pronounced. Representative cli- 
matic data from the Roseburg weather station, 
which is about 32 km. (20 miles) southwest 
are as follows (U.S. Weather Bureau 1965): 



Mean annual temperature 12.1C. (53.7F.) 

Mean January temperature 5.2C. (41.1F.) 

Mean July temperature 19.9C. (67.SF.) 

Mean January minimum 

temperature 1.6C. (34.9F.) 

Mean July maximum temperature . .28.0C. (82.4F.) 



MY-1 



temperatures are probably slightly lower and 
>recipitation slightly higher on the natural 
irea. 

The soils on the natural area are all alluvial. 
[?hey vary widely in stone content, texture, 
md depth. The best soils are found on the 
ligh terraces where stands of California laurel 
>ccur. The soils there are deep, loamy sands 
vith no horizon development. Deposition of 
soil parent materials is still actively occur- 
ring all over the island. Recent depositions of 
coarse gravels and stones on the western point 
)f the island and finer materials on the higher 
terraces probably occurred during floods in 
the winter of 1964-65. 

BIOTA 

Estimated areas by cover types are: 

Name Area 

California-laurel-Douglas-fir 8.1 ha. (20 acres) 

Other alluvial communities 3.2 ha. (8 acres) 

The area seems to best fit Kuchler's (1964) 
Type 29, California Mixed Evergreen Forest 
(Quercus-Arbutus-Pseudotsuga) and does lie 
within the Interior Valley (Pinus-Quercus- 
Pseudotsuga) Zone of Franklin and Dyrness 
(1969). 

California-laurel is the most abundant 
single tree species present on the island. With 
Douglas-fir (Pseudotsuga menziesii) it forms 
dense forests on the upper, older island sur- 
faces (fig. MY-2). Occasional bigleaf maple 
(Acer macrophyllum) and one or two western 
redcedar (Thuja plicata) and incense-cedar 
(Libocedrus decurrens) are also present. The 
stand in the eastern two-thirds of the forested 
tract has the largest and oldest trees with 
California laurel reaching 50- to 60-cm. (20- 
to 25-inches) d.b.h. and 15 to 21 m. (50 to 
70 ft.) tall. The Douglas-fir average about 
100-cm. (40-in.) d.b.h. and 38 to 46 m. (125 
to 150 ft.) tall. The forest stand in the western 
third of the tract is composed of considerably 
smaller and younger trees. 

The understory in the forested portion of 



present include Trientalis latifolia, Oxalis 
suksdorfii, Corylus cornuta var. californica 
Acer circinatum, Galium triflorum, and 
several species of grass. Strong successional 
trends are absent. Reproduction of the scat- 
tered old-growth Douglas-fir is lacking. Other 
tree species also do not appear to be repro- 
ducing beneath the dense canopy of California 
laurel. The only exception to this statement 
is in the California-laurel stand at the ex- 
treme eastern point of the island. In this 
localized area, reproduction of Oregon ash 
(Fraxinus latifolia} is scattered abundantly 
through the understory of Rhus diversiloba 
and Polystichum munitum. 

A variety of open woodland, shrub, and 
weed communities occupies the western tip 
and northern shore of the island (fig. MY-2). 
These are for the most part lower lying areas 
which are subject to more frequent and severe 
disturbance by high waters. Included here is 
a stunted stand of Oregon white oak (Quercus 
garryana} and Oregon ash with a weedy 
understory; shrubby thickets of willows 
(Salix spp.) and white alder (Alnus rhombi- 
folia}; and a variety of herbaceous com- 
munities dominated by a rich collection of 
both native and alien grasses and weeds. 

The mammals believed to utilize the 
natural area as residents or transients are 
listed in table MY-1. At one time, there 
was a small herd of wild angora goats which 
lived on the island but they are believed to 
have been eliminated by the flood of 1964. 
Several species of aquatic birds such as mal- 
lard ducks (Anas platyrhynchos} are found in 
the marshy areas adjacent to the northwest 
corner of the island. 



HISTORY OF DISTURBANCE 

Fire scars on old Douglas-fir indicate that 
ground fires have burned through at least 
part of the island sometime in the past. Axe 
marks also were noted in the bark of a few 
old-growth fir trees. 

The entire island is subject to flooding 
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apparently under several feet of water, 
nsive disturbance of the vegetation and 
dtion of coarse materials occurred at the 
>rn end of the island. This flood also 
id some of the southern banks of the 
i. Damage appears to have been minor 
le California-laurel stands themselves 
ugh debris was lodged several feet up 
e branches of many trees and shrubs 
iIY-2). 



EARCH 

jre is no research in progress on the 
e Island Research Natural Area. As 
>nly island in the regional research 
al area system, it offers special op- 
nities to study soil and vegetation 
)pment in relation to geomorphological 
sses. The general sparsity of ground 
ation under the groves of California- 
, coupled with the high content of 
itic compounds in leaves and litter of 
pecies, suggests the area may also be a 
$ field site for allelopathic studies. 

>S AND AERIAL 
ITOGRAPHS 



maps and most recent photographs 
,ble are the following: Topography 
fee, Oregon quadrangle, scale 1:62,500, 



of 121st Meridian, scale 1:500,000 (Peck 
1961). The District Manager (Roseburg Dis- 
trict), Bureau of Land Management, can 
provide details on the most recent aerial 
photo coverage and forest type maps for 
the area. 
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Common name 



Neurotrichus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex pacificus 
Sorex trowbridgii 
Antorzoiis pallidus 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus borealis 
Lasiums dnereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Sylvilagus bachmani 
Aplodontia rufa 
Castor canadensis 
Clethrionomys californicus 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus oregoni 
Microtus townsendi 
Neotomafuscipes 
Peromyscus maniculatus 
Sciurus griseus 
Tamiasciurus douglasi 
Bassariscus astutus 
Canis latrans 
Felis concolor 
Lutra canadensis 
Lynx rufus 
Mustela erminea 
Mustelafrenata 
Mustela vison 
Procyon lotor 
Spilogale put onus 
Ursus amencanus 
Odocoileus h. columbianus 



shrew mole 

coast mole 

Townsend mole 

Pacific shrew 

Trowbridge shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

brush rabbit 

mountain beaver 

beaver 

California red-backed vole 

Townsend chipmunk 

northern flying squirrel 

Oregon or creeping vole 
Townsend vole 
dusky -footed wood rat 

deer mouse 

western gray squirrel 

chickaree 

ringtail or miner's cat 

coyote 

mountain lion or cougar 

river otter 

bobcat 

short -tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

black-tailed deer 




LEGEND 



BOUNDARY, MYRTLE ISLAND RESEARCH NATURAL AREA 

SECTION 21, T.24 S., R.7 W. W.M. 
ROAD 



STREAM 




I Km. 



Figure MY-].- Myrtle Island Research Natural Area, 
Douglas County, Oregon. 



Figure MY-2. Communities of the Myrtle Island Research 
Natural Area. Upper left: Old-growth Douglas-fir and 
California-laurel with a sparse understory typical of 
most of the island stands. Upper right: Grove of Cali- 
fornia-laurel with relatively dense understory of Poly- 
stichum munitum. Lower left: Serai shrub and herb 
community growing on stony materials deposited at the 
west end of the island in 1964. Lower right: Young 
stand of California-laurel showing damage suffered and 
debris deposited by flood waters. 



NESKOWIN CREST 
ESEARCH NATURAL 
AREA 1 

itka spruce and western hemlock 
rowing on a headland immediately 
djacent to the Pacific Ocean. 

i Neskowin Crest Research Natural 
was established on October 26, 1941, as 
ample of Sitka spruce (Picea sitchen- 
estern hemlock (Tsuga heterophylla) 
growing adjacent to the ocean. The 
L (686-acre) tract is located in Tilla- 
County, Oregon, and is administered 
\ Hebo Ranger District (Hebo, Oregon), 
,w National Forest. It is also a part of 
ascade Head Experimental Forest, a 
ha. (11,890-acre) area maintained by 
'acific Northwest Forest and Range 
iment Station for research and demon- 
m of management techniques in coastal 
j-hemlock forest (Madison 1957). The 
il area occupies all of section 2 except 
^/2 NWV4 SWV 4 and the WVfe WVfe 
tion 1, T. 6 S., R. 11 W., Willamette 
ian (fig. NC-1). It lies at 4505' N. 
le and 124 00' W. longitude. 

ESS AND 
OMMODATIONS 

3ss is via U.S. Highway 101 between 
unction and Neskowin. A maintained 
^o. 1303, traverses the west half of the 
il area entering it from the south. To 
this trail, turn west off U.S. Highway 
ito Forest Road S61 at the Cascade 

cription prepared by Dr. J. F. Franklin, U.S. 
:nent of Agriculture, Forest Service, Pacific 
r est Forest and Range Experiment Station, For- 
"iences Laboratory, Corvallis, Oregon. 



Head summit. Continue on Forest Road S61 
for about 6 km. (3.7 miles) to its junction 
with Forest Road S61K. Turn right on Road 
S61K and follow it for 0.3 km. (0.2 mile) to 
the trail head. Trail 1303 enters the south- 
western corner of the natural area about 
1.6 km. (1 mile) from the trail head; the 
entry point is presently unmarked. The 
southeastern corner of the natural area can 
conveniently be reached via Forest Roads S61, 
S61J, S61B, and a short cross-country walk. 
Follow Road S61 west for about 4 km. (2.45 
miles) from U.S. Highway 101 and turn right 
on Road S61J for 0.5 km. (0.3 miles) to reach 
Road S61B. Leave Road S61B after approxi- 
mately 0.3 km. (0.2 mile) and walk north- 
westerly along a definite ridge top to reach 
the natural area. 

Numerous commercial accommodations 
are available at Neskowin 1.6 km. (1 mile) 
north and at Lincoln City, about 14 km. (9 
miles) south. Neskowin Creek Forest Camp 
is located along the Neskowin scenic drive 
(old U.S. 101) within the experimental forest. 



ENVIRONMENT 

The Neskowin Crest Research Natural 
Area is topographically rugged. It occupies 
part of a headland which is dissected by 
numerous drainages. Along the northwest 
boundary, it plunges abruptly into the ocean 
in a series of cliffs. Topography is gentle only 
along major ridgetops; slopes are steep. Ele- 
vations range from sea level to over 427 m. 
(1,400 ft.) at the southeast corner. The tops 
of the ocean cliffs the lowest forested ele- 
vations are 45 to 75 m. (150 to 250 ft.) in 
elevation. Numerous small permanent 
streams rise within the natural area, and 
drainages of several larger ones lie wholly or 
predominantly within the natural area. 

The natural area lies entirely on volcanic 
bedrock, alkalic basalt flows, breccias, and 
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materials are more resistant than surrounding 
sedimentary formations. However, there ap- 
pears to be a capping of marine tuffaceous 
siltstone over the basalt bedrock in most 
locations; basaltic outcrops are generally 
confined to ocean cliffs. 

The western Oregon marine climate is 
extremely pronounced in this oceanside natu- 
ral area. It is wet and cool; seasonal and 
diurnal fluctuations in temperature are mini- 
mal. Strong ocean winds sweep the area. 
Although the bulk of precipitation occurs in 
the winter, a summer drought period is 
absent. A dominant climatic phenomenon is 
the summer fog which envelops the headland 
on most warm summer days. These fogs con- 
dense on tree crowns and fall to the ground 
as "fog-drip." A study of precipitation in 
forests and in openings on Cascade Head near 
the natural area indicated a 26-percent in- 
crease in precipitation under stands due to 
fog-drip (Ruth 1954). The following climatic 
data are from the nearest climatic station at 
experimental forest headquarters (listed as 
Otis 2 NE in U.S. Weather Bureau 1965): 

Mean annual temperature 13.3C. (50.6F.) 

Mean January temperature 5.3C. (41.5F.) 

Mean July temperature 15.3 C. (59.6 F.) 

Mean January minimum 

temperature 2.2C. (35.9F.) 

Mean July maximum temperature . . 20.9C. (69.7F.) 
Average annual precipitation . . .2,496 mm. (98.26 in.) 
June through August 

precipitation 163 mm. (6.42 in.) 

Additional climatic data for this station and 
the vicinity are available in Ruth (1954). 
Since the weather station is lower in elevation 
and farther inland, temperatures are probably 
somewhat cooler and precipitation higher 
(especially when fog-drip is included) on the 
natural area. 

Soils in the natural area have not been 
mapped or classified into series; however, 
profiles examined can be best characterized 
as Astoria-like Sols Bruns Acides. They have 
'-veloped primarily from tuffaceous siltstones 



of the following horizons: 2- to 8-cm. 01 and 
02; 5- to 10-cm. very dark brown silt loam 
All; 7- to 23-cm. dark brown A12; 15- to 
40-cm. dark yellowish-brown silty clay loam 
A3 or Bl; 15- to 80-cm. dark yellowish-brown 
silty clay loam B2; and a B3 or C horizon, 
or both. Surface soils are strongly acid (e.g., 
pH 5.3), high in organic matter (e.g., > 20 
percent) and total nitrogen (e.g., 0.50 per- 
cent), and low in percent base saturation (e.g., 
10 percent). 

BIOTA 

Estimated area by SAF cover types (Society 
of American Foresters 1954) are: 



No. 



Name 



224 Western Hemlock 

225 Sitka Spruce-Western 

Hemlock 
223 Sitka Spruce 



Area 
162 ha. (400 acres) 

105 ha. (259 acres) 
11 ha. (27 acres) 



The area falls entirely within Kuchler's (1964) 
Type 1, Spruce-Cedar-Hemlock Forest and 
the Picea sitchensis Zone of Franklin and 
Dyrness (1969). 

Only two tree species are present in signifi- 
cant numbers Sitka spruce and western 
hemlock. Occasionally red alder (Alnus rubra) 
and rarely Douglas-fir (Pseudotsuga menzie- 
sii) are encountered in the spruce-hemlock 
stands. Large old Sitka spruce, which average 
around 215-cm. (85-in.) d.b.h. and 73 m. (240 
ft.) in height, are the most impressive speci- 
mens. These trees are over 250 years of age. 
The bulk of the forest is composed of spruce 
and hemlock about 120 years old, 75-to 100- 
cm. (30- to 40-in.) d.b.h., and 60 m. (200 ft.) 
tall (fig. NC-2). Over most of the natural 
area, both age classes are intermixed with 
old growth scattered through younger stands. 

Successional processes are obvious through- 
out the natural area. Large old spruce are 
being windthrown or having their tops broken 
out. Large limbs broken from tops and wind- 
thrown trees showing extensive butt rot are 



rn hemlock; many open stands are 
d with hemlock poles and saplings (fig. 
). Under denser stands, the proportion 
nlock to spruce seedlings is even higher. 

> composition of the understory is quite 
rm throughout the natural area. Men- 

ferruginea, Polystichum munitum, 
s oregana, Maianthemum bifolium var. 
\chaticum, Montia sibirica, and Eurhyn- 
i oreganum are the constant and char- 
stic species (fig. NC-2). Less common 
is include Vaccinium parvifolium, Clin- 
uniflora, Rubus ursinus, Melica subula- 
nllium ovatum, Tiarella trifoliata, T. 
iata, Galium triflorum, and Luzula 
lora. Gaultheria shallon is relatively 
imon in the natural area, occurring 
y on rotten logs or stumps (fig. NC-2) 
t along the ocean cliffs where it is some- 
an understory dominant. On the lower 
, along streams, and in seep areas, a 
tangle of shrubs and herbs develops, 
ling the following as well as the afore- 
oned species: Oplopanax horridum, 
} spectabilis, R, parviflorus, Blechnum 
it, Ribes bracteosum, Dryopteris dilata- 
'.mbucus melanocarpa, Athyrium filix- 
i, Disporum smithii, and Stachys ameri- 

Carex obnupta, Corydalis scouleri, 
litumamericanum, and Chrysosplenium 
\maefolium typify swampy areas. 

and forest openings are encountered 
are completely choked with shrubs such 
bus spectabilis, Menziesia, and Sambu- 
g. NC-2). Tree regeneration under these 
shrub layers is often sparse or absent. 

: mammals which are known or prob- 
ihabitants of the natural area are listed 
le NC-1. A varied avifauna is associated 
the ocean cliffs along the northwest 
ary of the natural area, and northern 
ons (Eumetopias jubata) frequent the 
snt ocean. 

iamsides and ocean cliffs are the only 
orthy specialized habitats. 



hemlock indicates the area has been subject 
to at least occasional fires, the last major one 
occurring about 1845. During recent years, 
winter windstorms have been the most im- 
portant agent of natural disturbance. Most 
of the damage has occurred along the southern 
boundary, but severe east winds in 1971 did 
break many old-growth Sitka spruce at 2 to 
5 m. (6 to 15 feet) above ground line all 
through the natural area. There is no evi- 
dence of human disturbance in the natural 
area. 



RESEARCH 

Some observational research on the fauna 
and plant communities is currently being 
conducted on the natural area. At the time 
the natural area was cruised (1934), a map 
was prepared showing the location of all 
large Sitka spruce specimens. Copies of this 
map are on file at the Pacific Northwest For- 
est and Range Experiment Station. 

The natural area and its environs do offer 
some special research opportunities. The 
natural area is adjacent to the Neskowin 
Crest Scenic Area, an oceanside strip of ocean 
cliffs, forest, and natural grassy openings 
which will be maintained in a near-natural 
state primarily for recreational purposes. The 
Nature Conservancy's Cascade Head pre- 
serve is also nearby. There is, therefore, the 
possibility of utilizing the natural area as a 
part of ecological studies on this oceanside 
complex. The flora and plant communities of 
a small natural headland prairie adjacent to 
the southwest edge of the natural area (Hart 
Cape) have already been studied (Davidson 
1967). 

Neskowin Crest Research Natural Area is 
also a part of the Cascade Head Experimental 
Forest, much of which is similar in forest 
type and environment. The possibility exists 
of using other parts of the experimental 
forest for work involving destructive sampl- 
ing or manipulation and using the natural 
area as a control site. 
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area are: Topography 15' Hebo, Oregon 
quadrangle, scale 1:62,500, issued by the 
U.S. Geological Survey in 1955; and geology 
Geology of the Coastal Area Between Cape 
Kiwanda and Cape Foulweather, Oregon, 
scale 1:62,500 (Snavely and Yokes 1949), 
Geologic Sketch of Northwestern Oregon, 
scale 1:500,000 (Snavely and Wagner 1964), 
and Geologic Map of Oregon West of the 121st 
Meridian, scale 1:500,000 (Peck 1961). Either 
the District Ranger (Hebo Ranger District) 
or Forest Supervisor (Siuslaw National For- 
est, Corvallis, Oregon) can provide details on 
the most recent aerial photo coverage and 
forest type maps for the area. 

Copies of a topographic map (scale 8 in. = 
1 mile, 50-ft. contour interval) of Cascade 
Head Experimental Forest, including Nes- 
kowin Crest Research Natural Area, which 
was prepared by Forest Service personnel in 
1934, are on file at the Pacific Northwest 
Forest and Range Experiment Station, Port- 
land, Oregon. Records of a 1934 cruise of the 
area and a map showing location of old-growth 
Sitka spruce are also on file there. 
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Scientific name 



Common name 



Didelphis marsupialis 
*Neurotrichus gibbsi 
*Scapanus orarius 
Scapanus townsendi 
Sorex bendirii 
* Sorex trowbridgii 
Sorex vagrans 
*Sorex yaqidnae 
Antrozous pallidus 
*Eptesicusfuscus 
Lasionycteris noctivaguns 
Lasiurus borealis 
*Lusiimis cinereus 
*Myotis californicus 
*Myotis evotis 
*Myotis hicifugus 
*Myotis thysanodes 
*Myotis volans 
*Myotis yumanensis 
Plecotus townsendi 
*Lepns ainencanus 

Sylvilagus bachmani 
*Aplodontia rufa 
Arbon'inus albipes 
Arborimus longicaudus 
*Clethrionomys californicus 
Erethizon dorsatnm 
*Eutamias toivnsendi 
*Glaiu:omyK sabrinus 
Microtns longicaudiis 
*Microtus oregoni 
Neotoma cinerea 
*Pcroi>iysci(s mamculatns 
*T(tmiascinms donglasi 

Thuinuinyx mazama 
*Zapus trinotatus 

/ora *Canis latrans 

*Lynx mfiis 
Maries americana 
Mephitis tnephitis 
Mustela erminca 
Mustclafrenata 
Mustela visov 
Procyon lotor 
*Spilogale put onus 
Ui'ocyon cinereoaryentens 
U>'siis amencauus 
Vidpesfulva 
lactyla *0docoileus h. cohimbianus 

tation verified by sign, sighting, or collection. 



opossum 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

Trowbridge shrew 

wandering shrew 

Yaquina shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yum a myotis 

Townsend big-eared bat 

snowshoe hare 

brush rabbit 

mountain beaver 

white-footed vole 

red tree vole 

California red-backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

bobcat 

marten 

striped skunk 

short -tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

gray fox 

black bear 

red fox 

black-tailed deer 
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BOUNDARY. NESKOWIN CREST RESEARCH NATURAL AREA 

l/ 8 '/4 !/ 2 Mi. 
. SECTION LINE 

,. h STREAMS 

TRAIL 

Figure NC-1.- Neskowin Crest Research Natural Area, 
Tillamook County, Oregon. 




Figure NC-2. Communities in the Neskowin Crest Research 
Natural Area. Upper left: Small opening choked with 
Rubus spectabilis, Menziesia ferruginea, and Sambucus 
meJanocarpa up to 3 m. in height. Upper right: Gaul- 
theria shallon growing on rotting stump. Lower left: 
Open stand of western hemlock and Sitka spruce with 
abundant regeneration of western hemlock. Lower 
right: 120-year-old Sitka spruce growing on rotting log f 

with typical Polystichum munitum-Oxalis oregana ' 

understory. 



nd, uregon. 



NORTH FORK 
lOKSACK RESEARCH 
NATURAL AREA 1 

d-growth Douglas-fir, western 
mlock, and western redcedar 
owing on steep mountain slopes 
the Northern Cascades of Wash- 
rton. 

North Fork Nooksack Research Na- 
rea was established on April 10, 1934. 
i example of the Douglas-fir (Pseudo- 
nenziesii) - western hemlock (Tsuga, 
thylla) forests found at midelevations 
northern Cascade Range. The 605-ha. 
icre) tract is located in Whatcom 
, Washington, and is administered by 
icier Ranger District (Glacier, Wash- 
, Mount Baker National Forest. It is 
d on the south by State Highway 542, 
east by Welcome Creek, on the north 
;hern boundary line of sections 33, 34, 
and sections 26, 27, and 28, T. 40 N., 
, and on the west by the line between 
72 and El/2 of the NW1/4 of section 
LO N., R. 8 E. (fig. NF-1). The natural 
lerefore, includes parts of sections 33, 
and 36, T. 40 N., R. 8 E., and section 
) N., R. 8 E., Willamette meridian. It 
4854' N. latitude and 121 45' W. 
de. 

iSSAND 
DMMODATIONS 

h Fork Nooksack Research Natural 
i reached via State Highway 542, the 
Baker Highway. It lies about 16 and 

fiption prepared by Dr. J. F. Franklin, U.S. 
ent of Agriculture, Forest Service, Pacific 
st Forest and Range Experiment Station, 
Sciences Laboratory, Corvallis, Oregon. 



51 km. (10 and 32 miles) east of Glacier and 
Bellingham, Washington, respectively. 

The natural area has no trails or roads 
within its boundaries. State Highway 542 
bounds it for about 5 km. (3 miles). Remnants 
of an abandoned way trail may be found along 
the west boundary. A logging road cuts diag- 
onally for about one-fourth mile across the 
extreme southeast corner of the area. At 
present the only way to penetrate the area 
is by traveling cross country. Care is re- 
quired because of rock bluffs and the steep 
slopes. High elevations in the eastern portion 
of the tract are best reached via the Welcome 
Pass trail about 1 km. (0.5 mile) to the north- 
east and cross-country travel through sub- 
alpine meadows to the natural area itself. 

Commercial accommodations are available 
in Bellingham or, to a limited extent, at 
Glacier. There are several public campgrounds 
in the vicinity along State Highway 542. 

ENVIRONMENT 

The North Fork Nooksack Research Natur- 
al Area covers a broad elevational span on 
the steep, south-exposed slope of a major 
mountain ridge. Elevations vary from 580 m. 
(1,900 ft.) along the highway to over 1,585 m. 
(5,200 ft.) along the northern boundary in 
section 35. Steep, broken slopes of 40 to 80 
percent or more are common. Rock bluffs 
and small benches are occasionally encoun- 
tered. The largest areas of gentle topography 
are the benches along portions of the highway 
and another near the center of section 35. 
O'Leary Creek, flowing through a rocky drain- 
age and avalanche track (fig. NF-2), bisects 
the natural area. Welcome Creek forms the 
eastern boundary. Numerous seep areas and 
intermittent streams are present. 

Geologically, the natural area is reportedly 
composed of sedimentary rocks (graywacke, 
argillite, and siltstones) of Upper Jurassic 
and Lower Cretaceous age (Huntting et al. 
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area. 

A wet, cool maritime climate prevails 
Annual precipitation is heavy with maxima 
in December and January and minima in 
July and August. Summers are generally 
cool with frequent cloudy days, but only about 
10 percent of the annual precipitation occurs 
irom June through August. Annual snowfall 
increases rapidly with elevation. Climatic 
conditions can be interpolated from data for 
the Glacier and Mount Baker Lodge stations, 
13 km. (8 mi ie S ) west and 8 km. (5 miles) 



natural to sandy loam 



^ 



Elevation 

Mean annual temperature 

Mean January 
temperature 



Mean July temperature 

Mean January 
minimum temperature . 

Mean July maximum 
temperature ......... 



Average annual 
precipitation 



June through August 
Precipitation ........ 

Average annual snowfall 



Glacier 



286m. 

(937 ft.) 

8.4C. 

(47.2 F.) 

-0.3C. 
(31.4 P.) 

16.9C. 
(62.5 P.) 

-4.0C. 
(24.8 p.) 

24.7C. 
(76.5 p.) 

1,474 mm. 
(58.03 in.) 

155 mm. 

(6.09 in.) 

106 cm. 

(41.9 in.) 



of the southeast corner 



Mt. Baker 
Lodge 

1,266m. 

(4,150 ft.) 
4.5C. 



-2.6C. 

(27.3F.) 

12.1C. 

(53.8F.) 

-5.7C. 



17.5C. 
(63.5 P.) 

2,821mm. 
(111.08 in.) 

313mm. 
(12.32 in.) 

1,398 cm. 
(550.3 in.) 

the Shuk- 
east 






map, the northeastern 



portion contains so'i.s derived 
T r h a e7 re<1 -;~ ^3, suet 
These soils have dark reddish browTt 
brown loam surface layers underlain b^ 
gravelly loam to sandy loam at depths I? 
mg from 25 to 55 cm. (10 to 22 in.) g ' 

BIOTA 

Areas by SAP forest types (Society of 
American Foresters 1954), so far as can h 

d 



No. 



230 
230 
227 



224 
221 



Name 

Douglas-Fir 

Western Hemlock 
Douglas-Fir 
Western Hemlock 
Western Redcedar - 
Western Hemlock 
Western Hemlock 
Red Alder 



Age 



Old 



Area 



195 ha. (482 acres) 
Young 54 ha. (133 acres) 
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Old 177 ha. (437 acres) 
Old 120 ha. (296 acres) 
2 ha. (4 acres) 

548 ha. (1,352 acres) 

There are, in addition, 58 ha. (143 acres) 
classed as nonforested. This includes rock 
outcrops, subalpine meadow areas, and 
streamside brush fields. Vegetation types, 
as denned by Kuchler (1964) appear to in- 
clude: Type 2, Cedar - Hemlock - Douglas 
* ir Forest; Type 3, Silver Fir - Douglas Fir 
forest; Type 4, Fir - Hemlock Forest; and 
lype 52, Alpine Meadows and Barren. The 
natural area spans three major vegetation 
zones (Franklin and Dyrness 1969) the 
Tsuga heterophylla, Abies amabilis, and T. 
mertensiana Zones. The T. mertensiana Zone 
is most poorly represented occurring only at 
highest elevations. 

The major tree species are Douglas-fir, 



ain hemlocks (Tsuga mertensiana) are 
tered at highest elevations. Red alder 
rubra) and black cottonwood (Populus 
arpa) are sporadically represented in 
>as and along streams, 
bulk of the natural area is occupied 
:ed old-growth forests of Douglas-fir, 
i hemlock, and western redcedar grow- 
moderate to steep slopes. In these 
the Douglas-fir are scattered veterans 
175-cm. (50- to 70-in.) d.b.h. and ex- 
r 600 years in age. These specimens 
3 five to 10 per acre and make up 30 
>ercent of the forest volume. Western 
k and western redcedar are more 
)us, but they are generally smaller 
! and younger. Succession in these 
is toward a climax forest of western 
k. It is the only species reproducing 
i significant numbers (fig. NF-2). Typi- 
.erstory species are Polystichum muni- 
wberis nervosa, Linnaea borealis, Paci- 
v (Taxus brevifolia), Viola semper- 
Chimaphila umbellata, and Pyrola 
Acer circinatum is scattered but locally 
,nt. On driest slopes, Pyrola asanfolia 
ulthena shallon are found, 
young-growth forests dominated by 
s-fir and western hemlock occur as 
)atches and stringers. They are most 
ve along the western edge of the 
. area. 

fferent community is found on cool, 
>enches at lower elevations within the 
area (fig. NF-2). The overstory con- 
western hemlock, Douglas-fir, western 
ir, and Pacific silver fir. Reproduction 
3 of hemlock and Pacific silver fir indi- 
the climax forest will include at least 
ntage of both. The understory is much 
including Vaccinium alaskaense, Cor- 
nadensis, Rubus pedatus, Clintonia 
t, Oplopanax horridum, Athyrium filix- 
Blechnum spicant, Polystichum mu- 
Tiarella unifoliata, and Gymnocarp- 
~y opt ens. 

ligher elevations, within the Abies 
s Zone, the Douglas-fir and western 



typical. Pacific silver fir appears to be the 
climax species; hemlock reproduction is 
sparse. Typical understory species are Cornus 
canadensis, Rubus pedatus, Clintonia uniflora, 
Vaccinium alaskaense, and Tiarella unifoliata. 

Finally, above about 1,375 m. (4,500 ft.), 
mountain hemlock replaces western hemlock 
as the major Pacific silver fir associate. These 
stands vary in understory characteristics 
from a relatively dense condition with well- 
developed, ericaceous shrub layers to a rela- 
tively open condition with a herbaceous under- 
story. Subalpine meadows of varying type are 
associated with these stands but have not 
been examined in detail (fig. NF-2). 

Mammals believed to utilize the tract as 
transients or residents are listed in table 
NF-1. 



HISTORY OF DISTURBANCE 

Human disturbance of the natural area has 
been and will probably continue to be minor 
because of its rugged and inaccessible char- 
acter. Removal of dead or hazardous trees has 
been carried out along the highway. A short 
nature trail from the highway to the base of 
several large trees has periodically been 
opened and human visitation has been con- 
fined to a hectare or so in this vicinity. 

Recent natural disturbances appear to have 
affected only limited areas within the tract. 
The occurrence of young stands of Douglas-fir 
indicates that portions of the natural area 
have been burned by wildfires during the last 
century. Avalanches have occurred in at least 
one drainage that of O'Leary Creek. 



RESEARCH 

The North Fork Nooksack Research Na- 
tural Area has been used as a sampling site 
in a study of the amount and composition of 
forest floors under medium-altitude, old- 
growth coniferous forests in Washington 
(Gessel and Balci 1965). No additional re- 
search is presently known to be in progress. 
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major vegetation zones, also provides special 
opportunities for research concerned with 
environmental gradients. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Mount Shuksan, 
Washington, and Mount Baker, Washington, 
quadrangles, scale 1:62,500, issued by the 
U.S. Geological Survey in 1953 and 1952, 
respectively; and geology Geologic Map 
of Washington, scale 1:500,000 (Huntting 
et al. 1961). Either the District Ranger (Gla- 
cier Ranger District) or Forest Supervisor 
(Mount Baker National Forest, Bellingham, 
Washington) can provide details on the most 
recent aerial photo coverage and forest type 
maps for the area. 
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Neiirotnchus gibbsi 
Scapanus orarius 
Scapanus townsendi 
Sorex bendirii 
Sorex cinereus 
Sorex obscurus 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis keeni 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Ochotona princeps 
Aplodontia rufa 
Castor canadensis 
Clethrionomys yappcri 
Erethizon dorsatuw 
Entamias anwenus 
Entamias toivnsendi 
Glt.tnc.omys sabrhnix 
Marniota caliyata 
Microtus longicattdns 
Microttis oregoui 
Microtns richardsoni 
Nt'otonia cincrca 
Ondatra zibethicus 
Peromysctis inanicidatKs 
Phenacomys intermedins 
Sijiiaptoniys bore alia 
Tamiascinnui donylasi 
Zapus triiiotatiat 
Cam's I at ran a 
Felix concolor 
Gido Inscitx 
Lntra catictdc'tiNitf 
Lynx rnfns 
Murtefi amencanu 
Mnstela enninea 
Mnsteln frenatu 
Mitstela viso)i 
Procyon lotot- 
Spilogale putorius 
Ursus americanus 
Vnlpes fnlva 
Cerviis canadensis 
Odocoileus h. coliitubianiis 
Orcamnos americanus 



shrew mole 

coast mole 

Townsend mole 

marsh shrew 

masked shrew 

dusky shrew 

northern watershrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

Keen myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

pika 

mountain beaver 

beaver 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

hoary marmot 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

bushy-tailed wood rat 

muskrat 

deer mouse 

heather vole 

northern bog vole 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

wolverine 

river otter 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

red fox 

wapiti or elk 

black-tailed deer 

mountain goat 
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Figure NF-1.- North Fork Nooksack Research Natural Area, 
Whatcom County, Washington. 
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OCHOCO DIVIDE 
SEARCH NATURAL 
AREA 1 

terior mixed conifer (ponderosa 
tie, Douglas-fir, grand fir, and 
istern larch) forests and moun- 
in meadows typical of central Ore- 
n's Blue Mountains. 

Ochoco Divide Research Natural Area 
:ablished in July 1935 to exemplify the 

of ponderosa pine (Pinus ponderosa) 
>uglas-fir (Pseudotsuga menziesii) and 
id fir (Abies grandis), western larch 

occidentalism, and Douglas-fir, char- 
tic of midelevations in the Blue Moun- 
f central Oregon. The 777-ha. (1,920- 
;ract is located in Wheeler County, 
, and is administered by the Big Sum- 
anger District (Prineville, Oregon), 

National Forest. Its roughly rectan- 
hape includes portions of sections 28, 
31, and 33 and all of section 32, T. 12 S., 
., Willamette meridian. It is located 
10' N. latitude, and 120 20' W. longi- 
g. OD-1). 

ISSAND 
DMMODATIONS 

natural area is located about 48 km. 
les) northwest of Prineville on U.S. 
ly 26 or about 14 km. (9 miles) north- 
Ochoco Ranger Station on Forest 
1222 and 1204. Forest Road 1204 
through the southeastern corner of 
't. Access is good during summer, but 
reates difficulties during the winter. 

iption prepared by Dr. F. C. Hall, U.S. 
ent of Agriculture, Forest Service, Region 6, 
, Oregon. 



Public accommodations are available in Prine- 
ville or in primitive forest camps in the 
vicinity of the natural area. 

ENVIRONMENT 

The Ochoco Divide Research Natural Area 
varies in elevation from 1,250 to 1,650 m. 
(4,100 to 5,400 ft.). Topography varies from 
undulating to rolling. The tract is located at 
the upper edge of an uplifted plateau and is 
underlain primarily by Clarno formation 
materials (Baldwin 1964). These late Eocene 
to early Oligocene deposits include rhyolite 
and basalt flows, tuffs and breccias, as well as 
some tuffaceous sedimentary rocks. 

A modified continental climate prevails. 
Most precipitation occurs as snow during the 
cool, partly cloudy winter. Summers are 
warm, generally low in precipitation and 
largely cloudless. One to 3 months of drought 
are common. Climatic data from Ochoco 
Ranger Station located at 1,200 m. (3,980 ft.) 
in a valley 11 km. (7 miles) to the southeast 
are as follows (U.S. Weather Bureau 1965): 



Mean annual temperature 6.2 C. (43.1F.) 

Mean January temperature -4.3 C. (24.3F.) 

Mean July temperature 16.3 C. (61.4 C F.) 

Mean January minimum 

temperature 9.9C. (14.2F.) 

Mean July maximum temperature . .27.8C. (82.1F.) 

Average annual precipitation 490 mm. (19.3 in.) 

June through August 

precipitation 76 mm. (3.0 in.) 

Average annual snowfall 175 cm. (69.0 in.) 



Precipitation is higher and temperatures 
lower on the natural area itself. 

Soils on the area have not been mapped or 
described. Forest soils are developed from 
aerially deposited volcanic ash over buried 
soil profiles (Hall 1967). They resemble Gray 
Wooded soils and are not podzolized. 
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Ponderosa pine forests 

Grand fir -western larch- 
Douglas-fir forests 

Wet and dry meadows 

Grasslands 

Western juniper - 
bunchgrass savannas 



337 ha. (833 acres) 

335 ha. (828 acres) 
34 ha. (85 acres) 
39 ha. (94 acres) 

32 ha. (80 acres) 
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.e indicate ground 

. >grams about 1910. 
has suggested that ponderosa 
megrass communities constitute a fire 
< which are shifting with fire contralto 
nr and Douglas-fir climax. Dominance 
qw r !? roduction ^ this plant community 
substantiates this hypothesis. 
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about 1966 
Domestic livestock grazed portions of the 

spo^ r . area between 188 and 1963. Various 

egments of the tract were included in three 

grazing units - Nature Creek, Carrol Glade, 



from about 1880 to 1920 with about 
nds of sheep for four months of the 
umbers were gradually reduced, and 
30 to 1960 one band continued to use 
L. Sheep and cattle grazed the Carrol 
razing unit from 1880 to 1962 when 
acres of the natural area included in 
izing unit was fenced off. This ur,e 
d of from 300 to 500 cattle from 1230 
and one band of sheep, between July 
September 30 from 1940 to 1962. A 
iveway along the eastern edge of this 

unit had considerable influence on 
ern of grazing use. The Carrol Butte 
unit included about 400 acres of the 
area and, until 1960, had a pattern 

use comparable to the Nature Creek 
3 summarize the effects of grazing, 
3ars to have affected the composition 
aunities with a high proportion of 
lalatable species, such as the western 
and moist meadow types. It does not 
,o have severely affected ground vege- 
i the forest communities. 

.g claims in the southern half of the 
used disturbance of soil and vegeta- 
wever, these claims are not currently 
'he area has recently been withdrawn 
neral entry. 



isearch is known to have been con- 
within the natural area. However, 
mmunities similar to those found on 
:ral area were described and charac- 
in Hall's (1967) extensive study of 
ion of the Blue Mountains. 

atural area provides interesting op- 
ies to evaluate: (1) biomass produc- 
ffected by soils and topography under 
macroclimate; (2) natural forest suc- 
following control of ground fires; 
5 and nongame animal habitat in the 
of logging. 



No special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. Either the 
District Ranger (Big Summit Ranger Dis- 
trict) or Forest Supervisor (Ochoco National 
Forest, Prineville, Oregon) can provide de- 
tails on the most recent aerial photo coverage 
of the area. 
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insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scapanus orarins 
Sorex obscuriis 
Sorex palustris 
Sorex preblei 
Sorex vagrans 
Antrozous pallidus 
Eptesicusfuscus 

Lasionycterisnoctivac/ans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis subulatus 
Myotis thysanodes 
Myotis volans 
Myotis yuvianensis 
Pipistrellus hesperus 
Plecotus townsendi 
Lepus americanus 
Castor canadensis 
Clethrionomys c/apperi 
Erethizon dorsatum 
Eutamias amoenus 
Marmotaflaviventris 
Microtus longicaudiis 
Microtus montanus 
Microtus richardsoni 
Neotoma tinerea 
Peromyscus maniculatus 
Phenacomys intermedium 
Spermopkilus beldingi 
Spermophilus lateralis 
Tamiasdurus douglasi 
Tlwmomys talpoides 
Zapus princeps 
Canis latrans 
Felis concolor 
Lynx canadensis 
Lynx rufus 
Maries americana 
Maries pennanti 
Mephitis mephitis 
Mustela erminea 
Mustelafrenata 
Mustela vison 
Procyon lotor 
Spilogale putorius 
Taxidea taxus 
Ursus americanus 
Vidpes fulva 
Cervus canadensis 
Odocoileus h. hemionus 



coast mole 
dusky shrew 
northern water shrew 
Preble shrew 

wandering shrew 
Pallid bat 

big brown bat 
silver-haired bat 
hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

small-footed myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

western pipistrel 

Townsend big-eared bat 

snowshoe hare 

beaver 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

yellow-bellied marmot 

long-tailed vole 

mountain vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

fielding ground squirrel 

mantled ground squirrel 

chickaree 

northern pocket gopher 

western jumping mouse 

coyote 

mountain lion or cougar 

Canadian lynx 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

badger 

black bear 

red fox 

wapiti or elk 

mule deer 
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Figure OD-2.- Vegetation types in the Ochoco Divide 
Research Natural Area. 
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OLALLIE RIDGE 

RESEARCH NATURAL 

AREA 1 

Subalpine mosaic of mountain mea- 
dows and true fir - mountain hem- 
lock forest on some ridgetops in the 
western Cascades of Oregon. 

The Olallie Ridge Research Natural Area 
was established on January 9, 1963, to pro- 
vide examples of the mountain meadow and 
true fir (Abies spp.) - mountain hemlock 
(Tsuga mertensiana') communities found on 
high ridges in the western Cascades of Ore- 
gon. The 292-ha. (720-acre) tract is located 
in Lane County, Oregon, and is administered 
by the McKenzie Bridge Ranger District 
(McKenzie Bridge, Oregon), Willamette Na- 
tional Forest. The natural area is in two 
blocks each occupying the summit area of a 
ridgetop peak. The irregular boundaries (fig. 
OR-1) generally follow contour lines. The 
natural area is located in portions of sections 
3, 4, 5, 8, 9, and 10, T. 17 S., R. 6 E., Willa- 
mette meridian, at 4406' N. latitude and 
122 05' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The Olallie Ridge Research Natural Area 
can only be reached on foot. Several main- 
tained trails penetrate or border portions of 
the tract. To reach the vicinity, turn south 
off of U.S. Highway 126 (McKenzie River 
Highway) onto the South Fork Road (Forest 
Road 1663). Follow this road and then the 
East Fork Road (Forest Road 1778) to the 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



trail heads for either Forest Trails 3326 or 
3312, located on the slopes below the natural 
area. These trails provide the quickest access 
and require from 1 to 2 l /z miles of foot travel 
to reach the natural area. 

The nearest commercial accommodations 
are at Blue River or McKenzie Bridge along 
U.S. Highway 126. There are numerous im- 
proved public campgrounds along the McKen- 
zie River and the South Fork of the McKenzie 
River, as well as a primitive campsite in the 
saddle between the two units of the natural 
area. 



ENVIRONMENT 

The Olallie Ridge Research Natural Area 
occupies summits of two peaks on a major, 
north-south trending ridge (fig. OR-2). Slopes 
are generally steep to moderate, and rock 
outcrops are common. There are no perma- 
nent streams or ponds within the natural area. 
Elevations range from about 1,341 to 1,686 
m. (4,400 to 5,530 ft.) at the summit of 
O'Leary Mountain in the west unit and from 
1,463 to 1,725 m. (4,800 to 5,660 ft.) on the 
summit of Horsepasture Mountain in the 
east unit. 

The natural area lies within a geologically 
older (Eocene to Miocene) part of the Cascade 
Range known as the western Cascades (Peck 
et al. 1964; Williams 1957). The pyroxene 
andesites which dominate belong to the Sar- 
dine formation of Miocene age. Basalt, dacite, 
and various types of volcanic tuffs and brec- 
cias may also be present. Some data on 
lithology and petrography of the bedrock are 
found in Peck et al. (1964). 

A cool, wet climate prevails. Summers are 
relatively dry; much of the heavy winter 
precipitation accumulates in snowpacks which 
probably attain maximum depths of 1 to 3 m. 
(3 to 9 ft.). The nearest climatic station 
(McKenzie Bridge) is at such a low elevation 
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natural area receives an average annual pre- 
cipitation slightly in excess of 2,000 mm. 
(80 in.). 

Soils in the natural area have not been 
mapped or described. Forest soils are typically 
weakly developed Brown Podzolics developed 
at least partially in surficial layers of aeolian- 
deposited volcanic ash. Soils under the non- 
forested communities tend to be shallow and 
stony. 

BIOTA 

Approximately 118 ha. (290 acres) of the 
Olallie Ridge Research Natural Area are 
occupied by nonforested communities, includ- 
ing both meadow- and shrub-dominated types. 
The remaining area can be assigned to SAF 
forest cover types (Society of American For- 
esters 1954) as follows: 



No. 



205 



Name 



Area 



Mountain Hemlock - 

Subalpine Fir 130 ha. (325 acres) 

229 Pacific Douglas-Fir 33 ha. (82 acres) 

211 White Fir 9 ha. (23 acres) 

Kuchler's (1964) types represented include 
Silver Fir - Douglas Fir Forest (3), Fir - 
Hemlock Forest (4), and possibly, Grand Fir - 
Douglas Fir Forest (14), and Alpine Meadows 
and Barren (52). The natural area is located 
within the Abies amabilis Zone of Franklin 
andDyrness (1969). 

The most outstanding features of the Olallie 
Ridge Natural Area are the nonforested 
communities which occupy a variety of habi- 
tats and support a rich flora. During a study 
of disjunction and endemism, Hickman (1968) 
examined the vascular plant flora of over 42 
peaks; he found that Horsepasture Mountain 
is one of the most floristically diverse areas 
in the entire western Cascades. Hickman pro- 
vides- a checklist of species found on both 
Horsepasture and O'Leary Mountains; it 
includes at least 30 disjunct species of phyto- 
geographic significance. 

There are a variety of rock outcrop and 
meadow community types within the natural 



alpine Aerie Meadow, Fine Gravel Scree, Out- 
crop Ridge, and Vertical Outcrop. Snowbed 
communities are found on outcrops or steep 
open slopes of north aspect where snow accu- 
mulations reach considerable depth in winter. 
Characteristic species include Claytonia lan- 
ceolata, Luetkea pectinata, Orogenia fusi- 
forma, Erythronium grandiflorum, and Mer- 
tensia bella. The Rocky Melt Seep community 
occurs where snowmelt trickles over rock 
outcrops, particularly on south-facing slopes; 
such habitats are dry after midsummer. Typi- 
cal species include Dodecatheonjeffreyi, Lew- 
isia triphylla, Mimulus brewerii, M. guttatus, 
Scixifraga occidentalis var. rufidula, and Gayo- 
phytum humile. 

The Wet Meadow community is one of the 
more extensive in the natural area. It is found 
on habitats with a constant moisture source 
and relatively deep soil. Veratrum mride, 
Senecio triangularis, and Valeriana sitchensis 
are characteristic dominants. Associated spe- 
cies include Ribes bmcteosum, Rubus spec- 
tabilis, Mitella breweri, Ligusticum grayi, 
and Hydrophyllumfendleri, and H. tenuipes. 

The Mesic Meadow community is also well 
represented. It is dominated by herbaceous 
perennials which have sufficient time to set 
seed in early summer before moisture supplies 
are exhausted. Typical dominants are Rubus 
parviflorus, Pteridmm aquilinum, and Rud- 
beckia occidentalis. Associated species include 
Erigeron aliceae, Lupinus latifolius, Ribes 
binoininatum, R. viscosissimuni, Polygonum 
phytolaccaefolium, Cirsium centaurea, Mer- 
tensia paniculata, Vicia americana var. trun- 
cata, Epilobiiim angustifolium, and Gayo- 
phytum hit mile. 

A third common meadow type is the Sub- 
alpine Xeric Meadow community which is 
found on habitats intermediate between the 
mesic meadows and the dry, rocky surround- 
ing areas. Representative species include 
Gilia aggregata, Collomia linearis, Gayophy- 
tum diffusum var. parviftorum, Orthocarpus 
imbncatus, Luina stricta, Polygonum mini- 
mum, P. douglasii, Navarretia divaricata, 
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rhortus lobbii, Rumex acetosella, Pachystima 
vyrsinites, Amelanchier alnifolia var. semi- 
'ntegnfolia, and Phacelia heterophylla. A 
closely associated community is confined to 
ridges of rapidly weathering rock (Fine Gravel 
Scree). Many of the species common in the 
eerie meadow community occur here, as well 
is Lotus nevadensis, Sedum oregonense, and 
Sanicula graveolens, 

Outcrop Ridge communities are found 
tfhere mass wasting of small fragments has 
produced outcroppings of small patches of 
Darent rock which are barely exposed and 
eroded parallel to the general slope of the 
irea. Many species root in the weathered 
tracks of the outcrops or pockets of finer 
naterial: Delphinium menziesii var. pyrami- 
lale, Castilleja hispida, Penstemon procerus 
/ar. brachyanthus , Sedum stenopetalum, S. 
liver gens, Eriophyllum lanatum, Arctosta- 
mylos nevadensis, Haplopappus hallii, Silene 
louglasii, Comandra umbellata, Lomatium 
nartindalei, Sanicula graveolens, Eriogonum 
imbellatum, E. composition, Juniperus com- 
nunis, Erigeron foliosus var. confinis, Are- 
laria capillaris var. americana, Erysimum 
isperum, Antennaria rosea, Phacelia hetero- 
mylla, Anaphalis margaritacea, and Pen- 
\temon cardiuellii. A few areas typifying the 
/ertical Outcrop community are present. 
Species adapted to these exposed environ- 
nents include Saxifraga bronchialis var. ves- 
lertina, Penstemon rupicola, Selaginella wal- 
acei, Erigeron cascadensis, Polemonium pul- 
'hernmum, Saxifraga caespitosa, and Heu- 
'hera micrantha. 

Tree species found within the natural area 
nclude mountain hemlock, Pacific silver fir 
Abies amabilis), noble fir (Abies procera), 
vestern hemlock (Tsuga heterophylla), white 
ir (Abies concolor), subalpine fir (Abies lasio- 
cn-pa), and western white pine (Pinus monti- 
'ola). All of the forests are relatively young 
n age (less than 130 years) and small in size; 
brest inventories of the area place all stands 
n either pole (maximum 28-cm. or 11-in. 
l.b.h.) or small sawtimber (maximum 53-cm. 
>r 21-in. d.b.h.) size classes. 



OK-2). Pacific silver fir appears to be the 
major climax species based on reproductive 
success in closed forest stands. The under- 
story is typically poor in shrubs and relatively 
rich in herbaceous species. Common under- 
story plants include Achlys triphylla, Cornus 
canadensis, Clintonia uniflora, Pyrola se- 
cunda, Viola sempervirens, Rubus lasiococ- 
cus, Vaccinium membranaceum , Osmorhiza 
chilensis, and Arnica sp. 

On the dry, south-exposed slopes, forests 
are more typically dominated by Douglas-fir 
or white fir or both; Pacific silver fir often 
dominates the tree reproduction in these 
stands. Typical understory plant species in- 
clude Symphoricarpos spp., Chimaphila um- 
bellata, vine maple (Acer circinatum), Pyrola 
picta, Rosa gymnocarpa, Pteridium aquili- 
num, Achlys triphylla, Smilacina sessilifolia, 
and Vaccinium membranaceum. 

In addition to meadows and forests there 
are significant areas occupied by shrub- 
dominated communities. These are typically 
found on wet sites adjacent to meadows or 
forests, on steep, north-facing slopes, and on 
talus associated with rock outcrops. Sitka 
alder (Alnus sinuata) is the common domi- 
nant on wetter substrates and north slopes 
where it forms dense thickets. Hickman (1968) 
considered this community to be a phase of 
his Wet Meadow type; they certainly are fre- 
quently associated with wet meadows and 
actually intergrade with them in some situa- 
tions where the alder stems are more scattered. 
Deep winter snow accumulations and exten- 
sive snow creep cause strong bowing of the 
3 to 5 m. (10 to 16 ft.) tall stems. In a nearby 
area the occurrence of these stands has been 
related to high soil water tables due to a 
nearly impervious subsoil 2 , but in other re- 
gions they are associated with recurrent 
avalanches. Vine maple dominates the shrub 
communities on drier sites, and both species 
occasionally occur as codominants in mixed 

2 Unpublished soil survey data from the H. J. 
Andrews Experimental Forest on file at USDA For- 
est Service, Forestry Sciences Laboratory, Corvallis, 
Oregon. 
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The natural area is usea as 
early summer and fall range by blacktail 
deer (Odocoileus hemionus columbianus) and 
Roosevelt elk (Cervus canadensis roosevelti). 
Other mammals believed to occur within the 
natural area as residents or transients are 
listed in table OR-1. 

HISTORY OF DISTURBANCE 

The dominance of 130-year-old stands indi- 
cates the area has been subject to at least 
occasional fires, the last major one occurring 
in the mid-1800' s. There are extensive areas 
of dead subalpine fir in and around the wet 
meadows which are probably the result of 
infestations of balsam woolly aphid over the 
last decade (Franklin and Mitchell 1967). 

The natural area was intensively used as a 
sheep range until about the middle of the 
1930's. There is still evidence of sheep camps 
around some grassy openings. Meadow compo- 
sition has undoubtedly been strongly influ- 
enced by overgrazing of sheep. 

RESEARCH 

Extensive observations of the flora and 
plant communities of O'Leary and Horse- 
pasture Mountains were made during Hick- 
man's (1968) study of disjunction and en- 
demism in the western Cascades of Oregon. 
His findings of floral diversity and community 
types have already been highlighted; for more 
complete information, see his original paper 
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The Olallie Ridge Research Natural Area 
provides an unusual opportunity for studying 
subalpine meadow-forest mosaics. Possible 
studies include variation in community com- 
position, structure, productivity, and succes- 
sion in relation to environmental factors. It 
is also an important refugium for disjunct 
populations of numerous plant species. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
are: Topography 15' McKenzie Bridge, 
Oregon quadrangle, scale 1:62,500, issued by 
the U.S. Geological Survey in 1955; and 
geology Reconnaissance Geologic Map 
and Sections of the Western Cascade Range, 
Oregon, North of Latitude 43 N., scale 
1:250,000 (Peck et al. 1964), Geologic Map of 
the Central Park of the High Cascade Range, 
Oregon (Williams 1957), and Geologic Map 
of Oregon West of the 121st Meridian, scale 
1:500,000 (Peck 1961). Either the District 
Ranger (McKenzie Bridge Ranger District) 
or Forest Supervisor (Willamette National 
Forest, Eugene, Oregon) can provide" details 
on the most recent aerial photo coverage and 
forest type maps for the area. 



3 Research by Dr. J. M. Trappe, U.S. Department 
of Agriculture, Forest Service, Pacific Northwest 
Forest and Range Experiment Station, Forestry 
Sciences Laboratory, Corvallis, Oregon. 



OR-4 



, Jerry F., and (J. T. Uyrness 
1969. Vegetation of Oregon and Washing- 
ton. USDA Forest Serv. Res. Pap. 
PNW-80, 216 p., illus. Pac. North- 
west Forest & Range Exp. Stn., 
Portland, Oreg. 

^ranklin, Jerry F. } and Russel G. Mitchell 

1967. Successional status of subalpine fir 
in the Cascade Range. USDA Forest 
Serv. Res. Pap. PNW-46, 16 p., illus. 
Pac. Northwest Forest & Range Exp. 
Stn., Portland, Oreg. 

lickman, James Craig 

1968. Disjunction and endemism in the 
flora of the central western Cascades 
of Oregon: an historical and eco- 
logical approach to plant distribu- 
tions. 335 p., illus. (Ph.D. thesis, on 
file at Univ. Oreg., Eugene.) 

jachler, A. W. 

1964. Manual to accompany the map of 
potential natural vegetation of the 



paging, illus. 

Peck, Dallas L. 

1961. Geologic map of Oregon west of the 
121st meridian. U.S. Geol. Surv. 
Misc. Geol. Invest. Map 1-325. 

Peck, Dallas L., Allan B. Griggs, Herbert G. 

Schlicker, and others 

1964. Geology of the central and northern 
parts of the western Cascade Range 
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Ne iiro trick it s gi b bsi 

Scapaiuis orarins 

Sorex beudirii 

Sorex pahistris 

Sorex trowbridgii 

Sorex vagrans 

Eptesicus fHscns 

Lasionycteris noctivayaus 

Lasiums borcalis 

Lasiums cinereus 

Myotis californicus 

Myotis evotis 

Myotis lucifnyus 

Myotis thysanodes 

Myotis volans 

Myotis yumanensis 
Plecotus townsendi 
Lepus amcricanus 

Ochotona princeps 
Aplodontia ntfa 
Arborimits lonyicaudus 
Clethrionomys californicus 
Ercthizon dorsatum 
Entumias amoenus 
Eiitamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtiifs oreyoni 
Microtus richurdsoni 
Microtus townsendi 
Neotoiua cinerea 
Pcroniyscus maniculatiis 
Phenacoiuys intermedium 
Tutniasciunis duitylasi 
Thomoinys inazaitia 
Zapns trinotatus 
Canis latruns 
Canis lupus 
Felis concolor 
Gitlo I use us 
Lynx ritfus 
Murtes americana 
Martespennanti 
Mitstcla cnninea 
Mnstelafrenaia 
Mustela vison 
Procyon lotor 
Spilogaleputorins 
Ursus aniericanus 
Cervus canadensis 
Odocoileus h. hcniiouus 



shrew mole 

coast mole 

marsh shrew 

northern water shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

pika 

mountain beaver 

red tree vole 

California red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

wolf 

mountain lion or cougar 

wolverine 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

wapiti or elk 

mule deer 
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BOUNDARY, OLALLIE RIDGE RESEARCH NATURAL AREA 
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TOPOGRAPHIC FEATURES 
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Figure OR-1.- Olallie Ridge Research Natural Area, 
Lane County, Oregon^ 
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Figure OR-2. Natural features of Olallie Ridge Research 
Natural Area. Upper left: Stand of noble fir, Pacific 
silver fir, and mountain hemlock typical of closed forest 
areas on cool, northerly exposed slopes. Upper right: 
Stand of Douglas-fir, grand fir, and western white pine 
typical of closed forest areas on drier, southerly aspects. 
Center left: Grassy opening typical of those found inter- 
spersed through forested areas on dry south slopes. 
Center right: Southeastern slopes of O'Leary Mountain; 
note the forest-meadow mosaic typical of southerly 
exposures and open nature of the true fir stand on the 
northeast slope. Bottom: Northwestern slopes of Horse- 
pasture Mountain showing true fir-mountain hemlock 
stands and a wet meadow area surrounding a com- 
munity of Sitka alder; note the numerous subalpine firs 
near the summit of the mountain which have been killed 
by insects. 
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PATAHA BUNCHGRASS 

RESEARCH NATURAL 

AREA 1 

A grassland-forest mosaic of blue- 
bunch wheatgrass and Douglas-fir 
communities located at the northern 
edge of the Blue Mountains in south- 
east Washington. 

The Pataha Bunchgrass Research Natural 
.rea was established in December 1968 as an 
sample of mountain bunchgrass vegetation 
:curring at the transition from coniferous 
rest to steppe vegetation. The 20.7-ha. (51- 
sre) tract is located in Garfield County, 
Washington, and is administered by the Pom- 
;oy Ranger District (Pomeroy, Washington), 
matilla National Forest. It is located in the 
'W V4 of section 1, T. 9 N., R. 42 E., Willamette 

teridian, at 4617'N. latitude and 11730'W. 
>ngitude. 

.CCESSAND 
.CCOMMODATIONS 

Access is via State Highway 128 from Pom- 
oy to the junction with Forest Road No. N-94 
ron Spring Road), a distance of 22 km. (14 
iles). Road N-94 passes along the eastern 
de of the tract (fig. PB-1). Access during 
immer is good but becomes difficult during 
.e winter. Public accommodations are avail- 
)le in Pomeroy or about 9 km. (6 miles) 
'Uth of the tract at Big Springs Forest Camp. 

NVIRONMENT 

The Pataha Bunchgrass Research Natural 
rea has a mean elevation of 1,372 m. (4,500 



1 Description prepared by Dr. F.C. Hall, U.S. De- 
rtment of Agriculture, Forest Service, Region 6, 
rtland, Oregon. 



ft.) with a total variation of about 60 m. (200 
ft.) . Topography varies from flat to steep where 
it forms an upper part of the slope adjacent to 
Pataha Creek. The tract is located on the 
edge of a dissected plateau straddling the 
transition from the flat plateau top to steep 
canyon slopes. Columbia River basalts un- 
derlie the entire area. They have been up- 
lifted and severely dissected by natural ero- 
sion. 

A modified maritime climate prevails. Most 
precipitation occurs as snow during the cool, 
cloudy winter. Summers are warm, generally 
low in precipitation and largely cloudless. 
One to 3 months of drought are common. 
Climatic data from Peola, located 3 km. (2 
miles) to the north are as follows (U.S. Weath- 
er Bureau 1956): 



Mean January temperature 7C. (20F.) 

Mean July temperature 20C. (65F.) 

Average annual precipitation 584 mm. (23.12 in.) 

June through August 

precipitation 100 mm. (3.94 in.) 

Average annual snowfall 229 cm. (90.00 in.) 



Soils on the area have not been mapped 
recently; the Waha, Underwood, and Helmer 
soil series are possibly present (Washington 
Agricultural Experiment Stations 1954). Soil 
descriptions obtained at the time of the guide- 
book field examination are as follows: 

(1) A shallow Lithosol with little profile de- 
velopment located on a plateau top of 0- to 
5-percent slope and occupied by a bluebunch 
wheatgrass (Agropyron spicatum)-ldaho fes- 
cue (Festuca idahoensis) community: 



A to 15 cm. Very dark brown (10 YR 

2/2 moist, 2/3 dry) silt loam; 
slightly plastic, slightly stick- 
y, with moderate, very fine 
subangular blocky structure; 
pH 6.7. 
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Bedrock 25 cm. + 



angular mocky structure; pri 
6.7; 80- to 90-percent stone. 
Poorly cracked; evidence of 
restricted moisture drainage. 



similar to the grassland soils. 



appear 



(2) A very shallow Lithosol with little pro- 
file development located on a 20-percent 
slope at the transition from plateau top to 
steep sideslope and occupied by a Sandberg's 
bluegrass (Poa sandbergii)-b\ueb\mch wheat- 
grass community: 

A to 10 cm. Dark brown (7.5 YR 2/2 

moist, 3/2 dry) gravelly silt 
loam; slightly plastic, slight- 
ly sticky with weak, very 
fine granular structure; pH 
6.8; 30- to 40-percent gravel. 

B 10 to 20 cm. Dark brown (7.5 YR 2/2 wet, 

3/2 dry) very stony silt loam; 
slightly plastic, slightly stick- 
y with weak, very fine granu- 
lar structure; pH 6.8; 90- to 
95-percent stone. 

Bedrock 20 cm. + Poorly cracked; evidence of 
restricted drainage. 

(3) Profile with moderate development on 
steep (60- to 80-percent) southerly slope oc- 
cupied by bluebunch wheatgrass community: 

A to 20 cm. Dark brown (7.5 YR 2/2 

moist, 3/3 dry) gravelly loam; 
slightly plastic, non -sticky 
with weak, very fine granular 
structure; pH 6.8; 30- to 40- 
percent gravel. 

20 to 50 cm. Dark brown (7.5 YR 2/2 
moist, 3/2 dry) gravelly silt 
loam; plastic and slightly 
sticky with moderate, fine 
subangular blocky structure; 
pH 6.9; finely vesicular when 
dry; 20- to 40-percent stone, 
20- to 30-percent gravel. 

50 to Go cm. Dark brown (7.5 YR 3/2 
moist, 4/4 dry) gravelly silt 
loam; plastic and slightly 
sticky with moderate, fine 
subangular blocky structure; 
pH 6.8; vesicular when dry; 
20- to 40-percent stone, 20- 
to 30-percent gravel. 

Bedrock 65 cm. + Poorly cracked; evidence of 
clay depositions. 



B 



C 



BIOTA 

Estimated areas by community types are: 

Name Area 

Af/i'opyroii. KpicatitnilPoa 

samlbcrgli 13 ha. (33 acres) 

Psendotsnga menziesii-Abies 

gt'andislVctccininm 

ineinbranacen ni 7 ha. (18 acres) 

The forest stands probably are assignable to 
SAF forest cover Type 210, Interior Douglas- 
Fir (Society of American Foresters 1954), 
and Kiichler's (1964) Type 14, Grand Fir- 
Douglas Fir Forest. The grasslands best fit 
Kuchler's (1964) Type 51, Wheatgrass-Blue- 
grass. The area would fall within a ponderosa 
pine (Pinus ponderosa) Zone if it were pres- 
ent in this area. However, most vegetation in 
the Blue Mountains is strongly affected by 
topography and soils, and this tract is an ex- 
cellent example. South slopes represent an 
upper elevational extension of the bunchgrass 
steppe, and north slopes represent a lower 
elevational extension of fir forest. 

Bluebunch wheatgrass dominates the 
bunchgrass stands (fig. PB-2). The relative 
position of wheatgrass in the plant commu- 
nity varies with soils and topography. On the 
plateau, it tends to dominate in both density 
and volume with Idaho fescue and Sand- 
berg's bluegrass as constant and important 
associates. Eriogonum heracleoides, Lupinus 
sericeus, Erigerort eat on i, E. bloomeri, Bal- 
sam orhiza serrata, and Achillea millefoUum 
are commonly present. On the transition from 
plateau to steep slopes, bluebunch wheat- 
grass codominates with Sandberg's blue- 
grass while L. sericeus, E. eatoni, E. bloomeri, 
and B, serrata are present. Bluebunch wheat- 
grass again dominates in both density and 
volume on steep south slopes. Sandberg's 
bluegrass and Idaho fescue are clearly sub- 
ordinant in density and volume. Associated 
species are different, including Berberis 




pp. are generally aosent. un uie piaueau uup, 
le natural area contains a small example of 
rassland on rather deep soil, which Idaho 
jscue clearly dominates. Associated species 
re Poa pratensis and Bromus tectorum. 

Most of the seven forested hectares (18 
cres) represent serai stages of the Abies 
raudislVaccinium membranaceum associ- 
tion (Hall 1967). Douglas-fir (Pseudotsuga 
tenziesii') dominates the tree overstory with 
:casional ponderosa pine (fig. PB-2). Re- 
roduction is largely grand fir (Abies grandis). 
round vegetation is dominated by Vaccini- 
m membranaceum and pinegrass (Cala- 
<agrostis rubescens} associated with species 
ich as elk sedge (Carex geyeri), Hieracium 
'biflonint, Lupinus latifolius, and several 
ell-developed colonies of the orchid Cy- 
npedium montanum. 

A Pi nits pouderosalCalamagrostis mbes- 
'iix community forms an interrupted transi- 
onal band between grassland and Douglas- 
r forest (fig. PB-2). Ponderosa pine clearly 
)minates and exhibits an open growth form 
ith living branches extending within 3 m. 
.0 ft.) of the ground. Pinegrass strongly 
miinates ground vegetation, with other spe- 
es such as Spirea lucida, elk sedge, Lupinus 
tifolius, and Achillea millefolium as com- 
on associates. Reproduction of Douglas-fir 
id grand fir is sporadic despite an abun- 
int, adjacent seed source, suggesting this 
ne community is reasonably stable succes- 
onally. 

Mammals believed to utilize the tract as 
isidents or transients are listed in table PB- 

Elk (Cerrus canadensis] use the area as 
inter range and occasionally as spring or 
11 range during deeper snowfall. In general, 
ey tend to move off the tract sufficiently 
-rly in the spring that grazing damage to 
asses is prevented. Most forbs seem un- 
ilatable to elk in this area. 

ISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate pe- 
odic ground fires prior to initiation of fire 
ntrol programs in 1910. Lack of dominant 



western larcn (L,arLV occiclentatis) suggests 
all portions of the forest have burned at some 
time. Sufficient grass volume is present on 
the grassland to carry a fire so one should as- 
sume it has been burned. Fire scars suggest 
the last fire was about 1890. 

Domestic livestock grazed the tract to some 
extent between 1890 and 1945, when live- 
stock numbers in the allotment were reduced. 
Topography and lack of water have precluded 
extensive or heavy livestock use. The area 
has probably not been significantly altered 
by grazing. 

RESEARCH 

Vegetation and soil descriptions and envi- 
ronmental notes for the grasslands on the 
plateau top, a steep south slope, and the 
transitional area are available. 2 Vegetation 
analysis utilized the "three step method" in 
which a 1.9-cm. or %-in. loop is placed 100 
times along each of two transects and on 
which vegetation or ground cover notes are 
made. Reconnaissance notes are also avail- 
able for the forest vegetation. 

The natural area provides interesting re- 
search opportunities on (1) effects of game 
use on bunch grass vegetation; (2) factors 
responsible for the mosaic pattern of forest 
and nonforest communities; (3) variation in 
bunchgrass communities from flat plateau to 
steep slopes; and (4) biomass production as 
affected by soils and topography under a 
single macroclimate. 

MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. Either the 
District Ranger (Pomeroy Ranger District) or 
Forest Supervisor (Umatilla National Forest, 



2 Research by Dr. F.C. Hall, Division of Range and 
Wildlife, U.S. Forest Service, P.O. Box 3623, Portland, 
Oregon. 
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Order 
Insectivora 

Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Scapanus orarius 
Sorex memami 
Sorex palnstris 
Sore A~ preblei 
Sorex vagrans 
Antrozous pallidns 
Eptesicus fnscus 
Lasionycteris noctivagans 
Lasiitms cinereus 
Myotis californicus 
My otis evotis 
Myotis lucifiigas 
Myotis siibitlatits 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Pipistrellns hesperus 
Plecotus townsendi 
Lepus americanns 
Lepns californicus 
Sylvilagus niittaUi 
Clcthrionomys gappcri 
Erethizon dorsatum 
Entamias uinoenns 
Glauco)iiys sabrimts 
Microtiis longicaudns 
Microtiis Hiontaiuts 
Microtiis richa rdsoni 
Neotoina cinerea 
Peroniyscus manic ulut us 
Plienacomys intennedius 
Sperinophilna colitinbianns 
Spertnophilus lateral is 
TfDiiiascinrus luidsouiciis 
Thomotnys talpoiden 
Zapus princeps 
Cu>iis latrans 
Pel is con color 
Lynx cauadeiisis 
Lynx rufiis 
Metrics americaiia 
Murtcs ponxtuti 
Mephitis mephitis 
Mnstelct enniuca 
Mnstela frenata 
Mnstela vison 
Procyo>i lotor 
Spilogale pntoriits 
Taxidea tuxns 
Ursits ainericaniis 
Cervus canadcnsia 
Odocoileiis h. hei)iionus 



Common name 

coast mole 

Merriam shrew 

northern water shrew 

Preble shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

small-footed myotis 

fringed myotis 

long-legged myotis 

Yum a myotis 

western pipistrel 

Townsend big-eared bat 

snowshoe hare 

black-tailed jack rabbit 

mountain cottontail 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

northern flying squirrel 

long-tailed vole 

mountain vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Columbian ground squirrel 

mantled ground squirrel 

red squirrel 

northern pocket gopher 

western jumping mouse 

coyote 

mountain lion or cougar 

Canadian lynx 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

badger 

black bear 

wapiti or elk 

mule deer 
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BOUNDARY, PATAHA BUNCHGRASS 

RESEARCH NATURAL AREA Sec. 1, T. 9 N., R.42 E. W.M. 

RQAD 660 1 3 20 2640 Ft. 

FENCE 20! 402 805m. 



Figure PB-].- Pataha Bunchgrass Research Natural Area, 
Garfield County, Washington. 



Figure PB-2.-~ Natural features of Pataha Bunchgrass Research 
Natural Area. Upper left: Flat plateau top with blue- 
bunch wheatgrass-Sandberg's bluegrass community on 
soils 3 to 4 dm. (12 to 18 in.) deep. Upper right: Topo- 
graphic break from plateau to steep slopes occupied by 
community of Sandberg's bluegrass and low-density 
bluebunch wheatgrass growing on shallow soil 2 to 3 
dm. (8 to 12 in.) deep. Lower left: Steep (60-percent), 
south slope occupied by bluebunch wheatgrass commu- 
nity with scattered Sandberg's bluegrass growing on 
deep, colluvial soil. Lower right: North-slope forest stand 
on Abies grandis/Vaccinium membranaceum habitat 
type with Douglas-fir, occasional ponderosa pine, and 
pinegrass. 
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Ponderosa pine and Douglas-fir 
forest characteristic of lower eleva- 
vations on the east slope of the Ore- 
gon Cascade Range. 

The Persia M. Robinson Research Natural 
.rea was established in March 1948. It ex- 
nplifies the ponderosa pine (Pinus ponder- 
?) and mixed pine-Douglas-fir (Pseudotsuga 
>enziesii) typifying the lower forest zone 
i the east slope of the northern Oregon's 
ascade Mountains. The 118-ha. (540-acre) 
act is located in Wasco County, Oregon, and 
administered by Bear Springs Ranger 
istrict (Route 1, Box 65, Maupin, Oregon), 
[ount Hood National Forest. The essentially 
juare area is located in sections 10 and 11, 
. 6 S., R. 10 E., Willamette meridian, at 
505' N. latitude, and 12130' W. longitude 
ig. PE-1). 

.CCESSAND 
ACCOMMODATIONS 

The natural area is located along U.S. 
ighway 26 about 35 km. (22 miles) southeast 
' Government Camp and 40 km. (25 miles) 
)rthwest of Warm Springs. The highway 
rms the eastern boundary of the tract, 
ccess is good during both the summer and 
inter since snow is removed from the high- 
ay. Public accommodations are available 
; Government Camp or Warm Springs; there 
-e several improved forest camps in the 
cinity of the natural area. 

1 Description prepared by Dr. F. C. Hall, U.S. 
jpartment of Agriculture, Forest Service, Region 
Portland, Oregon. 



ENVIRONMENT 

The Persia M. Robinson Research Natural 
Area varies from approximately 850 to 950 
m. (2,800 to 3,100 ft.) in elevation. Topography 
is undulating to rolling and is typical of 
lower foothills on the east slope of the Cascade 
Range. 

The bedrock is composed of basalts and 
andesites, with andesitic flows probably pre- 
dominant (Peck 1961). 

A modified continental climate prevails. 
Most precipitation occurs as snow during the 
cool, cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 3 months of drought are 
common. Unpublished climatic data collected 
at Bear Springs Ranger Station located 5 km. 
(3 miles) north of the natural area are on 
file there. No relevant published data are 
available. Isohyetal maps suggest around 900 
mm. (35 in.) of annual precipitation. 

Soils in the area have not been mapped. 
Cursory examinations suggest aerially de- 
posited pumicite is commonly mixed with 
residual materials. 

BIOTA 

Estimated areas by forest communities 
are: 

Name Area 

Piniis poiiderosa-Pxeiidotsitya ntenziesiil 

Acer circiiiatKinlCalaiitaffrostis 

nibesceiis 107 ha. (265 acres) 

Pseitdotmiya inoizicsii-Abies yrandisl 

Acer circi nation Ill ha. (275 acres) 

The ponderosa pine-Douglas-fir stands can 
be assigned to SAF forest cover type 214, 
Ponderosa Pine-Larch-Douglas-Fir (Society 
of American Foresters 1954) and Kuchler's 
Type 12, Douglas Fir Forest. Douglas Fir- 
grand fir (Abies grandis) stands probably 
belong to SAF type 213, Grand Fir-Larch- 
Douglas-Fir and Kuchler's Type 14, Grand 
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lin and Dyrness 1969). 

Stand composition in this tract seems more 
closely related to ground fire history than to 
site variability (fig. PE-2). Stands currently 
dominated or codominated by ponderosa pine 
have minimal old-growth Douglas-fir. How- 
ever, Douglas-fir seedlings and saplings are 
abundant and clearly dominate the smaller 
size classes; some poles are also present. 
Incense-cedar (Libocedrus decurrens) also 
occur occasionally. The understory in these 
communities is dominated by vine maple 
(Acer circinatum),Symphoricarpos albus, and 
Ceanothus velutinus in the shrub layer and 
pinegrass (Calamagrostis rubescens) and 
Pteridium aquilinutn in the herb layer. Most 
of the Ceanothus is dead. 

Douglas-fir-grand fir stands include oc- 
casional old-growth ponderosa pine in, the 
overstory. Douglas-fir dominates the over- 
story and grand fir the seedling, sapling, and 
pole size classes. Western larch (Larix occi- 
dentalis) is sometimes a common stand con- 
stituent. Where crown cover of trees is dense, 
ground vegetation is minimal and typically 
composed of vine maple and pinegrass with 
occasional Symphoncarpos, Pteridium, and 
some forbs. 

A list of mammals believed to utilize the 
natural area as residents or transients is 
provided in table PE-1. 

HISTORY OF DISTURBANCE 

Fire scarred ponderosa pine and western 
larch record periodic ground fires which 



many portions of the tract have burned at 
some time. 

Domestic livestock occasionally grazed the 
tract between 1890 and 1945 when livestock 
were removed from the general area. Cattle 
still drift into the area occasionally from 
adjacent lands. However, the natural area 
does not appear to have been significantly 
affected by grazing. 

RESEARCH 

No research is known on the tract. The 
natural area provides interesting opportuni- 
ties to study: (1) forest succession in the 
absence of ground fires ; (2) biomass productiv- 
ity in undisturbed forest stands ; and (3) stand 
structure and development in natural stands. 
Comparisons are possible with conditions on 
logged areas on adjacent National Forest 
and Indian Reservation land. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Mount Wil- 
son, Oregon quadrangle, scale 1:62, 500, issued 
by the U.S. Geological Survey in 1956; and 
geology Geologic Map of Oregon West of 
'the 121st Meridian, scale 1:500,000 (Peck 
1961). Either the District Ranger (Bear 
Springs Ranger District) or Forest Super- 
visor (Mount Hood National Forest) can 
provide details on the most recent aerial 
photo coverage of the area. 
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1969. Vegetation of Oregon and Washing- 
ton. USDA Forest Serv. Res. Pap. Peck ' Dallas L. 

PNW-80, 216 p., illus. Pac. North- 1961 - Geologic map of Oregon west of the 

west Forest & Range Exp.Stn., Port- 121st meridian. U.S. Geol. Surv. 

land, Oreg. Misc. Geol. Invest. Map 1-325. 

ichler, A. W. Society of American Foresters 

1964. Manual to accompany the map of 1954. Forest cover types of North America 

potential natural vegetation of the (exclusive of Mexico). 67 p., illus. 

conterminous United States. Am. Washington, D. C. 
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Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 
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i\eurotnc/ms gibbsi 
Scapanns orarius 
Scapanus towns endi 
Sorex bendirii 
Sorex obscurus 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicusfuscus 

Lasionycteris noctivagans 

Lasiurus borealis' 

Lasiimis cinereus 

Myotis calif oniicus 

Myotis evotis 

Myotis lucifugus 

Myotis thysanodes 

Myotis volans 

Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Ochotona princeps 
Aplodontia nifa 
Arborimus longicandus 
Castor canadensis 
Clethrionomys californicus 
Erethizon dorsatum 
Eutamias amoenus 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Microtus townsendi 
Neotoma cinerea 
Peromyscus manicidatus 

enacomy 8 intern, edius 
Sctimis griseus 

Spermophilus lateralis 
Tainiasciunis douglasi 
lliomomys mazania 

Zapus trinotatus 

Canis latrans 

Felis concolor 

Lutra canadensis 

Lynx nifus 

Martes aniericana 

Martes pennanti 

Mustela erminea 

Mustelafrenata 
Mustela vison 
Procyon lot or 
Spilogale putorius 
Urocyon cinereoargenteus 
Ursiis americanus 
Vulpesfidva 
Cervus canadensis 
Odocoileus h. hemionus 



shrew mole 
coast mole 
Townsend mole 
m arsh shrew 
dusky shrew 
northern water shrew 
Trowbridge shrew 
wandering shrew 
big- brown bat 
silver-haired bat 
red bat 
hoary bat 
California myotis 
long-eared myotis 
little brown myotis 
fringed myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 
snowshoe hare 
pika 

mountain beaver 
red tree vole 
beaver 

California red-backed vole 
porcupine 

yellow-pine chipmunk 
Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

western gray squirrel 

mantled ground squirrel 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

gray fox 

black bear 

red fox 

wapiti or elk 

mule deer 
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Figure PE-].- Persia M. Robinson Research Natural Area, 
Wasco County, Oregon. 



Figu re PE-2. Natural features of Persia M. Robinson Re- 
search Natural Area. Top: General view of forests along 
U.S. Highway 26 with ponderosa pine overstory and 
understory of Douglas-fir reproduction. Lower left: 
South slope community of ponderosa pine and some 
Douglas-fir with understory of vine maple, dead 
Ceanothus velutinus, Pteridium aquilinum, and pine- 
grass. Lower right: Typical ponderosa pine community 
found on east and north slopes with Douglas-fir repro- 
duction and ground cover of vine maple, Symphori- 
carpos a/bus, pinegrass, and forbs. 



PIGEON BUTTE 

RESEARCH NATURAL 

AREA 1 

Oregon white oak stands growing 
on a low hill in Oregon's Willamette 
Valley. 

'igeon Butte Research Natural Area was 
.blished December 27, 1966, to exemplify 
gon white oak (Quercus garryana) stands 
cal of those found in western Oregon's 
lamette Valley. The 28-ha. (70-acre) tract 
>cated in Benton County, Oregon, and is 
dnistered by the William L. Finley Na- 
al Wildlife Refuge (Route 2, Box 208, 
vallis, Oregon), Bureau of Sport Fisheries 
Wildlife. The natural area is located in 
ion 32, T. 13 S., R. 5 W., Willamette 
idian, at 44 24' N. latitude and 123 19' 
.ongitude. 

CESS AND 
COMMODATIONS 

he natural area is found in the William L. 
ley National Wildlife Refuge which is 
ted about 16 km. (10 miles) south of 
rallis, a short distance off U.S. Highway 
r (fig. PI-1). The natural area is located 
it 0.2 km. (0.5 mile) from a graveled an- 
ther road. Several dirt fire patrol roads 
"oach the tract. Visitors should inquire 
he Refuge headquarters about the best 
e of approach. Numerous commercial 
mmodations are available in Corvallis; 
e are no campgrounds within the refuge. 

ascription prepared by Dr. J. F. Franklin, 
Department of Agriculture, Forest Service, 
c Northwest Forest and Range Experiment 
>n, Forestry Sciences Laboratory, Corvallis, 



ENVIRONMENT 

The Pigeon Butte Research Natural Area 
occupies the northerly slopes of Pigeon Butte, 
a relatively isolated hill rising 76 m. (250 ft.) 
from the floor of the valley. All of the tract is 
located on gentle to moderate slopes. There 
are no streams or springs located within the 
natural area. Elevations range from about 91 
to 168 m. (300 to 550 ft.). 

The natural area is located on a hill of 
light gray to yellowish brown arkosic mica- 
ceous sandstone surrounded by Willamette 
Valley alluvium (Yokes et al. 1954). This 
material belongs to the Spencer formation of 
upper Eocene Age. A narrow dike or sill-like 
body of intrusive igneous rocks (probably 
basalt or gabbro) runs along the southern 
boundary of the natural area from east to 
west. 

The natural area is located in western Ore- 
gon, an area of mild, moist climate. However, 
it is within the Willamette Valley, which is 
located between the Coast and Cascade Ranges 
and is, therefore, subject to the somewhat 
warmer and drier climate typical of interior 
western Oregon valleys. The summer dry 
period is especially pronounced. Representa- 
tive climatic data from the Corvallis weather 
station, which is about 16 km. (10 miles) 
north, are as follows (U.S. Weather Bureau 
1965): 

Mean annual temperature 11.6C. (53.0F.) 

Mean January temperature 4.1C. (39.4F.) 

Mean July temperature 19.2C. (66.6F.) 

Mean January minimum 

temperature 0.6C. (33.1F.) 

Mean July maximum temperature 27.1C. (80.8F.) 

Average annual precipitation 957 mm. (37.67 in.) 

June through August 

precipitation 49 mm. (1.93 in.) 

The soils within the natural area have 
been mapped as the Dixonville silty clay 
loam. This soil series has been classified as 
a Brunizem and Pachic Ultic Argixeroll 
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A typical horizon sequence is as follows: very 
dark brown Al from to 13 cm.; very dark 
gray brown A3 from 13 to 32 cm.; and very 
dark brown, clayey B2t from 32 to 66 cm. 

BIOTA 

Estimated areas by vegetation types are: 

Name Area 

Oregon white oak closed forest ....... 19 ha. (46 acres) 

Oregon white oak savanna 7 ha. (18 acres) 

Grassland 2 ha. (5 acres) 

The areas of forest and savanna fit the Society 
of American Foresters (1954) cover type 233, 
Oregon White Oak, and Kiichler's (1964) 
Type 26, Oregon Oakwoods. The natural area 
lies within the Interior Valley (Pinus-Quercus- 
Pseudotsuga) Zone of Franklin and Dyrness 
(1969). 

The major tree species in the natural area 
is Oregon white oak (fig. PI-2). Anderson 
(1970) indicates that about 82 percent of the 
canopy cover is composed of this species. 
Dominant oaks typically range up to 60-cm. 
(24-in.)- d.b.h. with occasional specimens 
exceeding 90-cm. (36-in.) d.b.h. Heights of 
dominants are generally from 18 to 21 m. 
(60 to 70 ft.). Other tree species present 
include bigleaf maple (Acer macrophyllum] 
and Pacific dogwood (Comus nuttallii). Grand 
fir (Abies grandis) and Douglas-fir (Pseu- 
dotsnga menziesii) are extremely uncommon. 
The closed canopy oak forests found on the 
natural area are probably of relatively recent 
origin. Habeck (1961, 1962) documents a major 
conversion of prairie and oak savanna to 
closed oak forest since settlement of the 
Willamette Valley. Fire control activities 
instituted by the settlers are believed respon- 
sible for this major successional change. 
Thilenius' (1964, 1968) detailed analyses 
confirm the fact that most Oregon white oak 
stands originated after 1850. Typically they 
are composed of scattered large trees of open- 
grown form and averaging 237 years old 



large, old trees with the bulk of the stand 
made up of smaller oaks of forest-grown form. 
Successional relationships within closed- 
canopy Oregon white oak stands are not clear 
(Franklin and Dyrness 1969). In the natural 
area bigleaf maple is the most conspicuous 
tree species in the reproductive size classes. 
Seedlings and saplings of oak are rarely 
found in closed canopy stands. Douglas-fir and 
grand fir, both of which have been suggested 
as climax species, are uncommon. 

Most of the closed forest stands have 
relatively well-developed shrub and herb 
layers. Anderson (1970) describes a dense 
shrub layer averaging about 3,500 plants per 
ha. (1,400 per acre). Corylus cornuta var. 
calif ornica, Amelanchier alnifolia, Crataegus 
douglasii, and Osmaronia cerasiformis are 
the most common tall shrubs. Rhus diversiloba 
is one of the most common low shrubs, and it 
is also conspicuous in a liana growth form. 
Thilenius (1964) has hypothesized that Rhus 
diversiloba is favored by grazing of oak 
woodlands because of interconnections be- 
tween shrub and liana growth forms and its 
less palatable status. Other common low 
shrubs are Rubus ursinus, Symphoricarpos 
albus, and Rosa nutkana. Typical herbs are 
Polystichum munitum, Pteridium aquilinum, 
Galium triflorum, Bromus laevipes, Montia 
sibirica, Hypericum perforatum, Lomatium 
utriculatum, Osmorhiza nuda, Satureia doug- 
lasii, Vicia americana, and Tellima gmndi- 
flora. Most of the closed forest stands seem to 
best fit the Quercun garryanalCoryhis cornu- 
talPolystichum munitum community de- 
scribed by Thilenius (1964). 

The savannas of Oregon white oak have 
not been carefully examined. The understory 
is typified by an abundance of grasses and 
forbs including many introduced species. 
Rhus diversiloba is also conspicuous in parts 
of the savanna. 

The grasslands are located mostly on the 
upper west and northwest exposed slopes of 
Pigeon Butte (fig. PI-1). Communities are 
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i egtanieria ana 
resent. There is a high proportion of 
iced species including all of the annual 
lominants. The grassland areas appear 
natural (as opposed to tracts created 
;lers or latter-day farmers by clearing 
ling). The composition has been strong- 
lenced by heavy grazing of domestic 
and sheep. Successional status of the 
jids and savanna under the present 

of fire control and no grazing is 
vn. 

imals believed to reside within or to 
irough the natural area are listed in 
1-1. 

srson (1970) has provided a rather 
te list of the bird species found on the 
1 area and data on seasonal fluctuations 
ir abundance. He lists 13 resident 
, four occasional species, 13 summer 
its, and 26 winter residents. Among 
manent residents are the hairy wood- 
(Dendrocopos villosus), downy wood- 

(Dendrocopos pubescent), scrub jay 
ocomacoerulescens),b\8ickcsippe;d chick- 
Pants atricapillus], common bushtit 
iparus minimus}, white-breasted nut- 
(Sitta carolinensis), brown creeper 
'a familiaris), Bewick's wren (TJiryo- 
bewickii), robin (Turdus migratorin^), 
-sided towhee (Pipilo erythrophthcd- 
,nd Oregon junco (Junco 



however. 



eneci on tne natural area itself, 



DRY OF DISTURBANCE 

an activities have significantly in- 
d natural processes on the natural 
Is mentioned, fire control activities 
d upon settlement of the valley prob- 
mtributed to the development of the 
oak stands. The tract was heavily 
by sheep and cattle until 1966. Some 
cutting of oaks was also carried out 
3 establishment of the refuge. A rock 
is located on the south side of Pigeon 



RESEARCH 

Several studies have been carried out with- 
in the Pigeon Butte Research Natural Area. 
The tract was used as a sampling site by 
Thilenius (1964, 1968) during ecological 
studies of Willamette Valley oak woodlands. 
Anderson (1970) used the natural area as one 
site in a study of bird fauna in Oregon white 
oak stands. Several classes in ecology and 
wildlife at Oregon State University, Corvallis, 
have utilized the natural area; details are 
available from the Refuge Manager. 

The natural area is extremely valuable as 
a tract where near-natural communities 
typical of those found in the Willamette Valley 
can be studied; protected stands of Oregon 
white oak are extremely rare. Studies of the 
composition and structure and of successional 
and environmental relationships of Oregon 
white oak stands are especially appropriate. 
Since two natural areas representing other 
Willamette Valley vegetation types are near- 
by (Maple Knoll and Willamette Floodplain), 
it is also possible to use the tract as one site 
in studies concerning the entire valley mosaic. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps available include the follow- 
ing: Topography 15' Monroe, Oregon 
quadrangle, scale 1:62,500, issued by the U.S. 
Geological Survey in 1957; geology Geology 
of the West Central Border Area of the 
Willamette Valley, Oregon, scale 1:62,500 
(Vokes et al. 1954). Aerial photos taken in 
June 1970 may be purchased from the Agri- 
cultural Stabilization and Conservation Serv- 
ice, Benton County ASC Committee, P. 0. 
Box 1027, Corvallis. Photo DFJ-1LL-49 
provides the best coverage of the natural area. 
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Didelphis marsupialis 
Neiiro t richiis g i b bsi 
Scapanus orarius 
Scapanns townsendi 
Sorex troiobridgii 
Sorex vagrans 
Antrozous pallidus 
Eptesicus fits CUR 
Lasionycteris noctiva.ya.ns 
Lasi'iirns borealis 
Lashmis cincrens 
Myo ti s calif orn icus 
Myotis evotis 
My otis hicifugus 
Myotis thysanodes 
Myotis volant 
Myotis yuinanensis 
Plecotua townsendi 
Entainiau townsendi 
Glaucoinyts tsabrinun 
Microtits c'-auicaiiditft 
Miurotns oregoni 
Microtus townsendi 
Neoto i a fuscipea 
Peromyscits manic-Hiatus 
Scinrmt </n'ses 
Sperm ophiluts bcec.hcyi 
Tatniasciiinift 



C(t)iia latnnix 



Mcphititi ini'phil in 
Mnstelu crniiiica 
Mantel a via on 
Procyon lotor 
Spil of/die pntorinx 



fnlva 
OdocoilcitK h. ('<)li<tnbi(tniin 



opossum 

shrew mole 

coast mole 

Townsend mole 

Trowbridge shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yumamyotis 

Townsend big-eared bat 

Townsend chipmunk 

northern flying squirrel 

gray-tailed vole 

Oregon or creeping vole 

Townsend vole 

dusky -footed wood rat 

deer mouse 

western gray squirrel 

California ground squirrel 

chickaree 

giant pocket gopher 

coyote 

bobcat 

striped skunk 

short -tailed weasel or ermine 

mink 

raccoon 

spotted skunk or civet cat 

gray fox 

black bear 

red fox 

black-tailed deer 
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Figure PI-2.- Natural features of Pigeon Butte Research Natu- 
ral Area. Upper left: Typical closed stand of Oregon 
white oak near summit of Pigeon Butte. Upper right: 
Grassland and oak savanna near summit of Pigeon Butte. 
Center left: Oregon white oak stand showing abundant 
liana-form Rhus diversiloba. Center right: Large old- 
growth Oregon white oak trees of open-grown form 
within a closed forest stand; these are believed to be 
remnants of an oak savanna which originally occupied 
the area prior to initiation of fire control programs a 
century ago. Bottom: General view of Pigeon Butte and 
its environs from the north; the eastern edge of the 
Maple Knoll Research Natural Area is visible to the right 
of Pigeon Butte. 



CREEK RESEARCH 
NATURAL AREA 1 

Dnderosa pine/bunchgrass on the 
acially eroded Channeled Scab- 
nds of east-central Washington. 

Pine Creek Research Natural Area was 
shed in December 1966 to exemplify 
ely undisturbed savanna of ponderosa 
Pinus ponderosa) and bunchgrasses 
!n the forest-grassland transition at the 
astern edge of eastern Washington's 
s. The 65-ha. (160-acre) tract is located 
okane County, Washington, and is 
istered by the Turnbull National Wild- 
fuge (Route 3, Box 107, Cheney, Wash- 
), Bureau of Sport Fisheries and Wild- 
is a long and narrow tract located in 
5, T. 22 N., R. 42 E., Willamette 
an, at 4725' N. latitude and 11731' 
^itude (fig. PN-1). 

ESS AND 
DMMODATIONS 

iach the natural area, travel south from 
r on the Cheney-Plaza county road for 
i. (4 miles), then 3.2 km. (2 miles) 
the Refuge headquarters, where de- 
directions will be provided. Access is 
nt during the summer and good during 
iter. Public accommodations are avail- 
Cheney. 

RONMENT 

Pine Creek Research Natural Area 
from 687 to 716 m. (2,250 to 2,350 ft.) 



ription prepared by Dr. F. C. Hall, U.S. 
lent of Agriculture, Forest Service, Region 6, 
I, Oregon. 



in elevation. The undulating to rolling to- 
pography is typical of the eastern Washington 
Columbia Plateau. 

The natural area is located on eastern 
Washington's well-known Channeled Scab- 
lands (Bretz 1959). The Columbia River ba- 
salts which characterize the entire Columbia 
Plateau provide the foundation of this land- 
scape. An intricate network of drainage 
channels is carved into this bedrock and an 
overburden of loess. Glacial damming of the 
Columbia River by a lobe of the continental 
ice sheet is believed to have combined with 
successive massive floods released from gla- 
cially dammed lakes to produce the scablands. 
The natural area itself does not appear to have 
been directly glaciated. 

A modified maritime climate prevails. Most 
precipitation occurs as rain or snow during 
the cool, cloudy winter. Summers are warm, 
generally low in precipitation, and largely 
cloudless. One to 3 months of drought are 
common. Climatic data from Spokane, located 
29 km. (18 miles) northeast of the site are as 
follows (U.S. Weather Bureau 1965): 

Mean annual temperature 8.8C. (47.8F.) 

Mean January temperature -3.7C. (25.3F.) 

Mean July temperature 21.4C. (70.5F.) 

Mean January minimum 

temperature -7.7C. (18.1F.) 

Mean July maximum temperature .28.7C. (83.7F.) 

Average annual precipitation 437mm. (17.2 in.) 

June through August 

precipitation 56 mm. (2.2 in.) 

Average annual snowfall 147 cm. (58.0 in.) 

Soils in the area were mapped between 1955 
and 1961. Complete information, using soil 
names and descriptions approved in 1965, is 
found in the Spokane County Soil Survey 
(Donaldson and Giese 1968). Nearly all of 
the soils in the natural area are mapped as 
Hesseltine very rocky complex, 0- to 30- 
percent slopes. This complex consists of from 
25 to 50 percent of basalt rock outcrops and 
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STORY OF DISTURBANCE 

'ire scars on ponderosa pine indicate 
and fires periodically burned through 

area prior to initiation of fire control 
grams. 

'his area has not been grazed, logged, or 
>rwise disturbed since establishment of 
Refuge in 1937. However, stumps clearly 
w that much of the old-growth ponderosa 
> was removed many years ago. 
he presence and often dominance of cheat- 
3S and Japanese brome in many stands 

suggest that heavy livestock use prior 
Refuge establishment has affected the 
station, particularly in the more open 
it communities; consequently, the area 
;t be considered disturbed by livestock 
sing. No other serious disturbances are 
wn. 

SEARCH 

3me research on the Pine Creek Research 
ural Area is being conducted by ecology 
lents at Eastern Washington State Col- 
, Cheney, Washington. Information on 
,e investigations may be obtained from 
Refuge Manager or from the Biology 
artment at Eastern Washington State 
ege. 

oucher specimens of some bird and animal 
des and most plant species are available 
,efuge Headquarters for inspection, 
he natural area provides interesting re- 
*ch opportunities on (1) natural develop- 
it of plant communities without land 
,tment measures, a situation nearly impos- 
e to find in this locality; (2) elevations of 
interface between forest communities 
nonforest, moist or wet marsh com- 
lities; and (3) evaluation of faunal activity 
natural Dlant communitv lar.kinp- r.nrrpnt 



Refuge Manager (Turnbull Natio: 
life Refuge, Cheney, Washington) 
vide details on the most recent ae: 
coverage of the area. 
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unnamed very stony, very snaiiow sons, me 
remainder of the complex is Hesseltine silt 
loam, a dry upland soil with topsoil up to 
4 dm. (16 inches) thick underlain by gravel 
deposits to a depth of up to 15 dm. (60 inches) 
and basalt bedrock. Small areas of Cocollala 
silty clay loam, a poorly drained meadow 
soil, are also present. Hesseltine-type soils 
are associated with forest communities and 
meadows with the Cocollala type. Semiahmoo 
muck is found in the potholes. 

BIOTA 

Estimated areas by community are as 
follows: 



UJL o\J u 



Name 



Area 



Piiius ponderosaj Festuca 

idahoensis 54 ha. (135 acres) 

Populus tremuloides meadow 8 ha. (20 acres) 

Kettle lakes and potholes 2 ha. (5 acres) 



The PinuslFestuca communities are probably 
assignable to SAF cover type 237, Interior 
Ponderosa Pine (Society of American For- 
esters 1954) and Kuchler's (1964) Type 11, 
Western Ponderosa Forest. The meadows 
with quaking aspen (Populus tremuloides) 
can probably be classified as SAF type 217, 
Aspen. The area falls within a zone of ponde- 
rosa pine savanna at the transition from closed 
forest to steppe vegetation (Daubenmire and 
Daubenmire 1968). 

The ponderosa pine forest is characteris- 
tically rather open with 25- to 40-percent 
crown cover and ground vegetation dominated 
by Idaho fescue (Festuca idahoensis) and 
cheatgrass (Bromus tectorum) (fig. PN-2). 
This plant community comprises 70 to 80 
percent of the forested area. Other common 
understory species are Bromus japonicus, 



ground vegetation clearly dc 
grass (Calamagrostis rubes 
Idaho fescue and Stipa occide 
Symphoricarpos albus, Pot 
tostaphylos uva-ursi. Soils 
topographic swales genera 
layer of aerially deposited i 
glacial outwash. 

The PinuslFestuca comn 
related with Daubenmire's 
Festuca idahoensis habita' 
PinuslCalamagrostis stand* 
sidered disjunct variants of 
menziesiil Calamagrostis n 
type (Daubenmire and Daub 

In a portion of the sout 
natural area, stone polygon 
of deeper soil on which occs 
pine may be found. The r 
community found there is pre 
by dense stands of cheatgra 
and very sparse cheatgrasj 
At least five species of lich 
exposed rocks. This plan 
probably closely related 1 
phase of Daubenmire's (] 
spicatumlPoa sandbergii hat 

Much of the quaking aspe 
as a border type or ecotonal 
the edges of meadows or swa 

A portion of the area ( 
lakes and potholes is coven 
dows dominated by Phalc 
along with some Deschav 
(fig. PN-2). Most potholes in 
have standing water for moi 
season and are dominated b; 
and/or Scirpus acutus (fig. 
of the high water table a 
matter content of the soil, \ 
moo muck (Donaldson and 
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Order 

Insectivora 
Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



Artiodactyla 



Scientific name 

Sorex vagrans 
Eptesicus fiiscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
My otis californicits 
Myotis lucifugus 
Myotis subulatus 
Myotis yumanensis 
Pipistrellus hespems 
Plecotus townsendi 
Lepus calif orniciis 
Sylvilagus nuttalli 
Erethizon dorsatum 
Eutamias amoenus 
Glaucomys sabnnus 
Marmotaflaviventris 
Microtus longicaudus 
Microtus montanus 
Microtus pennsylvanicus 
Neotoma tin ere a 
Onychomys leucogaster 
Perognathus parvus 
Peromyscus maniculatus 
Reithrodontomys niegalotis 
Spermophilus coluvibianus 
Tarn ias ciu m s hudso n i cu s 
Thomomys talpoides 
Canis latrans 
Lynx nifiis 
Mephitis mephitis 
Mu stela frenata 
Taxidea taxus 
Odocoileus virginanus 



Common name 

wandering shre 
big brown bat 
silver-haired ba 
hoary bat 
California myot 
little brown myc 
small-footed my 
Yumamyotis 
western pipistre 
Townsend big-e; 
black-tailed jacl 
mountain cotton 
porcupine 
yellow-pine chip 
northern flying 
yellow-bellied m 
long-tailed vole 
mountain vole 
meadow vole 
bushy-tailed wo< 
northern grassh< 
Great Basin pocl 
deer mouse 
western harvest 
Columbian grour 
red squirrel 
northern pocket j 
coyote 
bobcat 

striped skunk 
long-tailed weas< 
badger 
white-tailed deer 



-sip*- ,-f.-".rf^ 
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Figure PN-2. Communities in the Pine Creek Research N 
ral Area. Upper left: Pinus ponderosa/Festuca id, 
ensis stands with some cheatgrass are the most comr 
community on gently mounded uplands; note expc 
bedrock in background. Upper right: Network of ' 
stony soil surrounding mounds of deep soil; mounds 
dominated by cheatgrass; rocky areas support at I 
five species of lichen. Lower left: Moist meadow at 
southeast edge of the natural area dominated by Pha 
arundinacea. Lower right: Scirpus marsh near cente 
the tract which has seasonal standing water; qua 
aspen occurs along the edges. 



Research Natural Areas in Oregon and Washington 
nidebook for Scientists and Educators. 1972. 
fie Northwest Forest and Range Experiment Station, 
land, Oregon. 



3RT ORFORD CEDAR 
ESEARCH NATURAL 
AREA 1 

> ort-0rford-cedar and Douglas-fir 
growing on a rugged, geologically 
liverse site on the southwestern 
)regon Coast Ranges. 

* Port Orford Cedar Research Natural 
was established on October 26, 1937, 
ample of virgin old-growth Port-Orford- 

(Chamaecyparis laivsoniana). The 454- 
1,122-acre) tract is located in Coos 
:y, Oregon, and is administered by the 
rs Ranger District (Powers, Oregon), 
rou National Forest. The natural area 
ies section 35, a portion of the EVfc of 
n 34 located south of Johnson Creek, 
)art of section 26 located south of John- 
Jreek and west of the Coquille River, 
i small part of section 36 which lies 
of the Coquille River, all in T. 32 S., 

W., Willamette meridian (fig. PO-1). 
s at 4245' N. latitude and 12405' 
igitude. 

:ESSAND 

iOMMODATIONS 

mary access is via Powers, Oregon, 

lies 29 km. (18 miles) south of State 

vay 42 on State Highway 242 and about 

d 48 km. (21 and 20 mil pert from Mvrt.lp 



29 km. (18 miles). The natural area 
be reached from Gold Beach on U. 
way 101 by traveling east along th< 
River to Agness and then north or 
Road 333. 

There are no roads or trails wit 
Port Orford Cedar Research Nature 
although remains of an old trail can I 
along part of the southern boundary. E 
into the area is difficult, involving 
bush-whacking or wading. For acces 
southeast and eastern portions of the 
area, cross the bridge at Ferris For 
Center (opposite Daphne Grove Forest 
hike uphill along the south bound 
several hundred yards and penetr 
natural area at or above the 380 m 
ft.) contour. To reach the southwesteri 
and upper slopes of the natural area 
Forest Road 333 south past Daphm 
Forest Camp, thence on Forest Road 
the head of Jim Hayes Creek and th 
the ridge, and walk north through a 
into the natural area. Access is also 
by fording Johnson Creek (easiest 
mouth) from Forest Road 326 or th 
Fork of the Coquille River from Road 

The nearest commercial accommc 
are in Powers, Myrtle Point, Coqui 
Gold Beach. However, there are sev< 
proved forest camps along Forest R 
in the vicinity of the natural area: 
Grove, Myrtle Grove, and Boundary. 

ENVIRONMENT 



.' 

glomerates) make up most of the bedrock. The 
bulk of these belong to the Galice Formation 
which consists of "Dark gray to black argillite 
and fine to medium grained sandstone ^ with 
minor amounts of conglomerate containing 
sedimentary clasts. . ." (Baldwin and Hess 
1971). This formation is Upper Jurrasic in 
age. The contact line between this formation 
and the Middle Eocene Umpqua Formation 
(middle member) occurs along a fault line 
which runs north and south along the eastern 
edge of the natural area. Diller's (1903) 
mapping indicated the Tyee Formation con- 
tacted the Galice Formation directly in this 
area but this has been corrected by Baldwin 
and Hess (1971). An intrusion of gabbro 
covers about 40 ha. (100 acres) in the south- 
east corner of section 35. An extensive out- 
cropping of serpentinite occupies the north- 
eastern point of the natural area, and recent 
geological mapping of the Powers Quadrangle 
(Baldwin and Hess 1971) suggests this body 
extends much further south in the natural 
area than Diller (1903) indicates. Finally, a 
small outcrop of chert is located in the north- 
west corner of the natural area along Johnson 
Creek. 

The climate is wet and mild. Precipitation 
is seasonal, with a peak in January and 
December and a minimum in July and Aug- 
ust. The summer drought period is more 
pronounced than in the northern Oregon and 
Washington coastal mountains. The following 
climatic data are from the closest weather 
station at Powers (U.S. Weather Bureau 
1965): 

Mean annual temperature 12.0C. (53.6F.) 

Mean January temperature 6.6C. (43.8F.) 

Mean July temperature 17.6C. (63.6F.) 

Mean January minimum 

temperature 1.6C. (34.8F.) 

Mean July maximum temperature .25.0C. (77.0F.) 



Soil profiles are not strongl; 
the area although soils are oi 
surveys are not available, b 
tend toward Reddish-Brown I 
5 to 10 cm. (2 to 4 in.) thick 1 
Brown Podzolics with minima 
ment and weak B2ir horizc 
steep slopes and ridgetops, ] 
Al-AC-C horizon sequences ar 

BIOTA 

Estimated areas by SAF co 
ciety of American Foresters 19 
type 231, Port-Orford-Ceda 
328 ha. (810 acres), and typ 
Douglas-Fir, 126 ha. (310 ac: 
falls within Kiiehler's (1964) r . 
Hemlock-Douglas Fir Forest ; 
heterophylla Zone of Franklii 
(1969). 

Douglas-fir (Pxeudottiuga ') 
Port-Orford-cedar are the m 
tree species present, composing 
75 and 25 percent, respective 
growth forests which dominate 
PO-3). Grand fir (Abies gra 
hemlock (Tmtga heterophylla} 
cedar (Thuja piicata), sugai 
lambert-iana), western white 
mouticola), and Pacific yew (Tc 
are also present. Hardwoods ; 
sented although not usually 
canopy level. Tanoak (Lithoca 
us), golden chinkapin (Casta 
phylld), and Pacific madrone 
ziesii) are most abundant ar 
occurrences of bigleaf maple (A 
lum), Oregon ash (Fraxinus 
alder (Alnus rubra) and C 
(Umbellularia californica) are 
Most of the natural area is 



J m. (175 ft.) tall and 100-cm. (40-in.) 
The largest Port-Orford-cedar measured 
.g a 1936 cruise was 208.3-cm. (82-in.) 

variety of plant communities are found 
le natural area. Typically, the stands 
a dense understory of shrubs and small 

such as Rhododendron macrophyllum, 
Inium parvifolium, V. ovatum, tanoak, 
n chinkapin, Gaultheria shallon, and 
iris nervosa. Rhododendron may attain 
L ts of 8 m. (25 ft.) and diameters of 

15 cm. (4 to 6 in.). Herbaceous species 
de Polystichum munitum, Galium tri- 
n, Oxalis oregana, Viola sempervirens, 
yera oblong if olia, Rubus ur sinus, Tril- 
ovatum, Whipplea modesta, Hierochloe 
entails, and Linnaea borealis. Succession 
ally seems to be toward replacement of 
iominant Douglas-fir and Port-Orford- 
by western hemlock. Hemlock seedlings 
saplings are usually most abundant; 

of grand fir and Port-Orford-cedar are 
:ommon or absent. However, sprout and 
ing reproduction of tanoak is as abun- 
or more so, than that of western hemlock 
any stands, suggesting it may be a 
,x species. 

Polystichum munitum dominates the 
rstory on moister sites such as well 
*ed slopes or in seep areas (fig. PO-3). 
eater variety of herbs and greatly re- 
i shrub coverage are also typical. Western 
dar is generally found only on these 

Tree regeneration is mainly western 
3ck. 

ere are some areas of shallow rocky soil, 

e communities are dominated by tanoak 

Pacific madrone 50- to 75-cm. (20- to 

.) d.b.h. The understory is very dense, 

100-percent canopy coverage of low 

and shrubs Rhododendron macro- 



Stands on the serpentinite ar 
more open, composed of smaller t: 
western hemlock and little grand fir ] 
and include a large variety of un 
species (fig. PO-3). A community dc 
by Douglas-fir, Port-Orford-cedar, Ca 
laurel, and Xeropkyllum tenax is ty 
some serpentines; Erythronium or 
Hierochloe occidentalis, Synthyris rei 
Rhododendron occidentale, Senecio b( 
Iris innominata, and Berberis piper 
typical associates. On the dry ser] 
nose above the confluence of Johnsc 
and the Coquille River, the vegetal 
mosaic of trees, dense shrub thick 
grassy openings (fig. PO-3). Doi 
western white pine, and Port-Orfo 
are the major trees interspersed with 
of Rhamnus californica var. occi 
Rhododendron occidentale, and Can 
oak (Quercus chrysolepis). The gras 
ings are rich in species such as 
subuliflora, Cheilanthes siliquosa, 
campanulata, Zigadenus fremontii, j 
coronaria, Calochortus tolmei, C 
pruinosa, Achillea millefolium, Ei 
concinnum, Polystichum lonchitis, L< 
sp., and Sedum spathulifolium. 

There are a number of wet benc 
swales within the natural area (fig 
Red alder, Oregon ash, and bigle 
typify these areas as well as dense s 
Carex obnupta, C. amplifolia, an 
Cyperaceae. 

Mammals believed to utilize the 
area as residents or transients are 
table PO-1. Roosevelt elk frequent 
during the fall, winter, and spri 
natural area also provides a rich vi 
habitats for amphibians. Among th< 
occurring here are the Del Norte sal; 
(Plethodon elongatus), Dunn's sal; 



granulosa), and the Pacific treefrog 

ilia). 

f the specialized habitats present in 
Orford Cedar Research Natural 
^e already been mentioned. These 
lithosolic tanoak-Pacific madrone 
pentinite areas, and swales. There is 
nail, shallow pond (several acres in 
ich appears to have been formed by 
lump northwest of the center of the 
section 35. 

IRY OF DISTURBANCE 

is evidence in fire scars on old 
-fir and Port-Orford-cedar that ground 
,ve burned through the area peri- 
, None appears to have occurred in 
'ears. The introduced root pathogen, 
.thora lateralis, has not yet invaded 
iral area to any substantial degree in 
i to the situation in the nearby Coquille 
falls Research Natural Area. This 
n, which is invariably fatal to Port- 
iedar, has apparently killed only a 
is at the edge of the natural area 
le South Fork of the Coquille River 
the head of Jim Hayes Creek. More 
can be expected in the future. 
m disturbance of the area is minimal. 
,re remains of mine workings along 
i Creek on the north edge of the 
area. Approximately 3 ha. (7 acres) 
western edge of the natural area was 
:ally clearcut when adjacent tracts 
about 15 years ago. 



vRCH 

j are no research studies in progress 
Port Orford Cedar Research Natural 
ome data on community structure and 

nlant rnllor>tirvna Viatro Haan rtHt-ainckrl 



by Forest Service personnel. 

This natural area is especially rich 
research opportunities. These include sti 
of (1) community composition, structure i 
dynamics, and soil development on wid 
varying parent materials, and (2) the fai 
and flora of an isolated pond. The possi 
eventual invasion of the area by Phytophth 
lateralis makes community studies especij 
timely. The large number of southern 
Californian species, especially on serpentin 
makes the area of special interest to 
taxonomist or plant geographer. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the nati 
area include: Topography 15' Powers 
Agness, Oregon, quadrangles, scale 1:62,1 
issued by the U.S. Geological Survey in 1 
and geology Description of the Port Orj 
Quadrangle, scale 1:250,000 (Diller 19 
Geologic Map of the Powers Quadran 
Oregon, scale 1:62,500 (Baldwin and E 
1971), Prelim ina-^ Geologic Map of Soi 
western Oregon . . ., scale 1:250,000 (W 
1955), and Geologic Map of Oregon Wes 
the 121st Meridian, scale' 1:500,000 (I 
1961). Either the District Ranger (Po\ 
Ranger District) or Forest Supervisor (Si 
you National Forest, Grants Pass, Orej 
can provide details on the most recent ae 
photo coverage and forest type maps for 
area. 

Forest type and topographic maps (s 
3 in. = 1 mi., 50-ft. contour interval) prep; 
by Forest Service personnel in 1938 an 
file at the Pacific Northwest Forest 
Range Experiment Station, Portland, < 
gon, as are records of a 1938 cruise of 

T Q"Hl Y*Q 1 QVCkQ 
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Table PO-1. Tentative list of mammals tor Port Urlord Cedar Kesearch Nai 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Neiirotrichus gibbsi 
*Scapamts orarius 

Sorex bendirii 

Sorex pacificns 
*Sorex trowbridgii 

Sorex vagrans 

Antrozous pallidus 

Eptesicusfhscus 

Lasionycteris noctivagans 

Lasiunis borealis 

Lasiunis cinereus 

Myotis californicus 

My otis evotis 

Myotis htcifugus 

Myotis thysanodes 

Myotis volans 

Myotis yumanensis 

Plecotus townsendi 

Lepns americanus 

Aplodontia nifa 

Arborimits albipes 

Arborimus longicaudus 

Castor canadensis 

Clethrionomys californicus 

Erethizon dorsatum 
*Euta)nias townsendi 

Glctncomys sabrinus 

Microtns longicaudus 

Microtus oregoni 

Microtns toivnsendi 

Neotoma cinerea 

Neotoma fuscipes 
*Peromyscus manicitlatitfs 

Spermophilns beecheyi 
*Ta))iiascinms doitglasi 

Zapits tnnotatus 

Bassarisciis astiitiis 
*Canis latrans 

Felis concolor 

Lutra canadensis 
*Lynx ntfus 

Maries ctmericana 

Mu stela enninea 

Mnstela frenata 

Mn stela vison 

Procyon lotor 



shrew mole 
coast mole 
marsh shrew 
Pacific shrew 
Trowbridge shrev 
wandering shrew 
pallid bat 
big brown bat 
silver-haired bat 
red bat 
hoary bat 
California my otis 
long-eared myotis 
little brown myoti 
fringed myotis 
long-legged myoti 
Yuma myotis 
Townsend big-ear 
snowshoe hare 
mountain beaver 
white-footed vole 
red tree vole 
beaver 

California red-bac 
porcupine 
Townsend chipmu 
northern flying sqi 
long-tailed vole 
Oregon or creeping 
Townsend vole 
bushy-tailed wood 
dusky-footed wood 
deer mouse 
California ground 
chickaree 
Pacific jumping m< 
ringtail or miner's 
coyote 

mountain lion or c< 
river otter 
bobcat 
marten 

short-tailed wease 
long-tailed weasel 
mink 
raccoon 




BOUNDARY, PORT ORFORD CEDAR RESEARCH NATURAL AREA 
SECTION LINE 




_J GALICE FORMATION CRETACEOUS CONGLOMERATE, SANDSTONE, AN 
H UMPQUA (MIDDLE MEMBER) FORMATION 

EOCENE YELLOWISH SANDSTONE, GRAY SHALES, AND CONGLOMERATI 

il GABBRO DEEP-SEATED IGNEUS INTRUSIVE MASSES 

m SERPENTINITE PRIMARILY ALTERED PERIDOTITE 

111 CHERT CREACEOUS SILICEOUS SHALE AND GRAY AND RED JASPERRY R( 



Figure PO-3. -Communities in the Port Orford Cedar Re 
search Natural Area. A: Mixed stand of grand fir, biglea 
maple, and western hemlock on a wet bench; understor 
dominated by Polystichum munitum. B: Open vegetc 
tional mosaic on serpentinite ridge with stunte< 
Douglas-fir, Canyon live oak, and Rhamnus californicc 
Festuca spp. and forbs occupy the openings. C: Mixe< 
stand of Port-Orford-cedar and Douglas-fir on upland* 
average d.b.h. 100-cm. D: Swale dominated by red aide 
and Carex obnupta. 



Figure PO-3. -Communities in the Port Orford Cedar Re 
search Natural Area (continued). E: Extensive swale or 
slump bench dominated by Oregon ash and Carex 
obnupta. F: Mixed forest stand located on serpentinite 
Douglas-fir dominates, but Port-Orford-cedar (center] 
and Pacific madrone (center and right) are also presem 
in the overstory and Xerophyllum tenax and tanoak ir 
the understory. G: Typical mixed upland forest domi 
nated by Douglas-fir, Port-Orford-cedar, and westerr 
hemlock, with tanoak and Polystichum munitum in the 
understory; note the bigleaf maple in the backgrounc 
(just left of center). H: Forest stand on one of the infre 
quent benches found along the South Fork of the 
Coquille River; the river forms the natural area bound 
ary in this area. 



deral Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



PRINGLE FALLS 

RESEARCH NATURAL 

AREA 1 

A two-unit natural area containing 
ponderosa pine/bitterbrush and 
lodgepolepine/bitterbrush communi- 
ties typical of the northern Mount 
Mazama pumice area in south-cen- 
tral Oregon. 

The Pringle Falls Research Natural Area 
as established June 1936, to exemplify the 
pographically related mosaic of lodgepole 
ne (Pinus contorta) and ponderosa pine 
^inus ponderosa) forests characteristic of a 
rge area of aerially-deposited Mount Maza- 
a (Crater Lake) pumice in south-central 
regon. The 470-ha. (1,160-acre) tract is 
cated in Deschutes County, Oregon, and is 
Iministered by the Bend Ranger District 
Send, Oregon), Deschutes National Forest. 
, is also a part of the Pringle Falls Experi- 
ental Forest, a 4,477-ha. (11,055-acre) area 
aintained by the Pacific Northwest Forest 
id Range Experiment Station for research 
id demonstration of management techniques 
L ponderosa and lodgepole pine forests (Mo- 
at 1954). The natural area is in two units, 
nit 1, the western block, contains 227 ha. 
60 acres) and includes nearly all of section 

T. 21 S., R. 9 E., Willamette meridian; and 
nit 2, the eastern block, contains 243 ha. 
100 acres) and encompasses most of section 



ACCESS AND 
ACCOMMODATIONS 

The natural area is located a] 
57 km. (35 miles) southwest \ 
approximately 18 km. (11 miles) 
Lapine and is approached via I 
97 and Forest Service roads. D 
be obtained at the Silviculture I 
Ranger Station in Bend. Acces 
is good in the summer, but snow 
access difficult. In general, trave 
natural area is quite easy. Foresl 
around the tracts and one travc 
unit in an east-west direction 
Several old trails provide acc< 
segments of both units (fig. PR 
elevations at the northeast corn 
unit can be reached via a logging 

Public accommodations are 
Bend and Lapine; primitive 
are available at the northern 
experimental forest and at Wi 
voir 5 km. (3 miles) west of the a 



ENVIRONMENT 

Topography and elevational r 
on the two units of the natural 
the western block, is located c 
topography with a total elevati 
1,310 to 1,320 m. (4,290 to 4,31 
the eastern block, varies from : 
to relatively steep on some slop 
Elevations range from 1,310 to 1 
to 4. 820 ft.). 



.y occupy the east unit, are basaltic 
sones. 

.odified continental climate prevails, 
recipitation occurs as snowfall during 
1, cloudy winter. Summers are warm, 
lly low in precipitation and largely 
ss. One to 3 months of drought are 
n. Climatic data from Wickiup Reser- 
;ated 3 km. (2 miles) west of the tract 
bllows (U.S. Weather Bureau 1965): 

.nual temperature 5.7C. (42.3F.) 

.nuary temperature -4.2C. (24.5F.) 

ly temperature 15.9C. (60.7F.) 

.nuary minimum 

rature -10.6C. (12.8F.) 

.ly maximum 

rature 26.8C. (80.3F.) 

annual precipitation 525 mm. (20.7 in.) 

ough August 

station 58 mm. (2.3 in.) 



principal soil in the area has been 
led as the Lapine series (Tarrant 1947). 
ipine soil is loamy coarse sand, textured 
erived from aerially deposited dacite 
e. It is well drained and occupies 2- 
-percent slopes. The pumice varies 
SO to 130 cm. (30 to 50 in.) in depth 
uried soil profiles. A small area in the 
irn half of Unit 1, which is easily 
dzed by its grass dominated under- 
is covered by the Wickiup soil series. 
Wickiup is also a loamy coarse sand 
rrned in aerially deposited dacite pumice, 
ers from the Lapine by having a sea- 
y high water table. The Wickiup occurs 
pes of to 5 percent and on pumice 
ts ranging from 130 to 150 cm. (50 to 

in depth. 

kiup Reservoir, located 3 km. (2 miles) 
and to the west of the natural area, has 
*ntly influenced the level of the water 



Name 



unit i 
Area 
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(195 
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(300 
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(65 



Pinus ponderosajPurshia 

trident at a 
Pinus ponder os a-Pinus 

contortalPurshia tridentata 
Pinus ponderosa-Pinus lam- 

bertianalCeanothus velu- 

tinus 
Pinus contortalPurshia 226 ha. 1 

tridentata (560 acres) (40 

The distribution of community typ< 
defined by timber and ground vegetatio: 
maps prepared in 1934, is illustrat 
figure PR-2. Both Pinus ponderosa/ Pi 
tridentata and Pinus ponderosa-Pinut 
tortalPurshia tridentata can be assigi 
SAF forest cover type 237, Interior Pom 
Pine (Society of American Foresters 
and Kiichler's (1964) Type 10, Pone 
Pine Shrub Forest. Pinus ponderosa- 
lambertiana/Ceanothus velutinus com 
ties could probably be assigned to SAF 
cover type 243, Ponderosa Pine-Sugar 
Fir, and Kuchler's Type 5, Mixed Coni 
Forest. Pinus contortalPurshia trid( 
stands can be categorized as SAF forest 
type 218, Lodgepole Pine; Kuchler do 
recognize lodgepole pine type. The n 
area falls within a Pinus ponderosa 
according to Dyrness and Youngberg ( 
The very recent, 6,600-year-old, pumi 
posit has not weathered to produce 
type soils; therefore it is difficult 
impractical to assign the area to a "cl: 
vegetation zone." 

Unit 1, the western block, is com]: 
dominated by pure or nearly pure lod, 
pine. Eighty to 90 percent of the a 
characterized by lodgepole pine and 
brush (Purshia tridentata) with a i 
herbaceous cover composed of western r 
grass (Stipa occidentalism, Ross's sedge ( 



illefolium, bottlebrush squirreltail, Lup- 
latifolius, and Fragaria. Youngberg and 
is (1970) have described these corn- 
ties, their soils, and forest productivity, 
it 2, the eastern block, has minor 
nts of pure lodgepole pine (fig. PR-2). 
ndulating to rolling topography is as- 
ted with stands of ponderosa pine, bit- 
ash, and western needlegrass (Dyrness 
Youngberg 1966) (fig. PR-3). In some 

particularly on concave lower slopes, 
pole pine grows in association with 
>rosa. Ponderosa pine and bitterbrush 
he conspicuous overstory and ground 
ation dominants, respectively; in addi- 

Ross's sedge, western needlegrass, 
ibrush squirreltail, and, at times, Arc- 
ohylos parryana var. pinetorum are 
nt. At higher elevations and on norther- 
pes, sugar pine (Pinus lambertiana) and 
j fir (Abies concolor) become significant 
mts in the plant community. Associated 
the increase in these tree species is a 
ase in bitterbrush, an increase in Arc- 
phylos, and occurrence of Ceanothus 
inus. 

lie deer (Odocoileus he-mionus) and 
y Mountain elk (Cervus canadensis) use 
irea as spring-summer and fall range. 
r mammals believed to utilize the area 
sidents or transients are listed in table 



TORY OF DISTURBANCE 

^e scars on ponderosa pine indicate 

id fires periodically burned the area 

to initiation of fire control programs in 

(fig. PR-3); general fires are indicated 

i05, 1672, 1716, 1731, 1769, 1788, 1823, 

1871, and 1886. Lack of dominant old- 

th fir in the presence of abundant fir 



light, and consequently, the vegetatio: 
considered unaltered by livestock us< 
use tends to be moderate with notice; 
apparently not detrimental utiliza 
bitterbrush. No other significant dist 
is known. 

RESEARCH 

Since the natural area is a parl 
Pringle Falls Experimental Forest, 
deal of research has been and is be: 
ducted on the tract. Two fenced are 
established in each block about 1934 p: 
8 ha. (20 acres) in the east unit and ( 
acres) in the west unit from which 
has been excluded for about 35 ye 
PR-2). These plots contain permaner 
which have been photographed at lea 
The two plots in the eastern unit ( 
and 28) are also sites where perioc 
surements are made of forest gro> 
mortality. Between 1938 and 1948, 
gross increment of ponderosa pine i 
1.65 cu. m. per ha. per year (118 be 
acre per year) and mortality avera: 
cu. m. per ha. (50 bd. ft. per acre) i 
in a net growth of 0.95 cu. m. per ha. 
(68 bd. ft. per acre per year). Most n 
was caused by western pine barkbeet 
droctonus ponderosae). A portion 
natural area has also been used as a 
data source in studies of the epidem: 
tree-killing insects, including the bar 
by the now-defunct Bureau of Ent 
and Plant Quarantine. 

Baseline population levels of sev< 
and mammal species are also being 
on both units of the Pringle Falls ] 
Natural Area. 2 This is part of a larg 
term eastern Oregon study utilizing 
other Research Natural Areas repr 



s to study: 1 1> hi*Ma^ pr"d u** ' '! 
n to soil and topographic *:n '/ 

succession sinet initial'"!* <' v 
actices; and K) undiMiirUd : > * 
.rison with similar Ma-t> HI, f f* 
:ital forest which ha% IH fit t-an - * - 

under eontrollril t*xifnmrHtai 
. The natural area als p rovil ''; w ; { 
*k site for studies of uwlinturlu-il 
n over the range tf siuth<entral 
pumice plateau area; Prinul** VM>. 

Mountain, Bluejay, ami Metnliu^ 
Natural Areas span the Mut 
pumice deiM>sitsfn>ni south t>ntn-th. 
Falls Research Natural An-a i> 
rtof the Fringle Fulls Kxp*rim*ntal 
vhich is similar in f>r*st type am! 
tent. The poHHilnllty exists tf iiMtig 
rts of the experimental f<n^t tr 
i>lving destructive sampling 'r niarii- 

and using the natural an*a a> a 



AND AERIAL 
DGRAPHS 

il s])et*ial maps roverin^ thr n.-itura; 
re prepared by Civilian CuitM-nat. i*!i 
rews during the ll^l 1 ^. 1 ' 1 and art- "i; 
e Pacific Northwest Knn>t and lian^r 
lent. Station's headijuartfi*:-- in I'^ft 
Silviculture Laboratnry in I*rni. 
th( k maps have a scale of 1 inch rquai 1 
Included are a topographic map ui'h 
1, contour interval and inap.s [ *ai, 
s, timbtr si/,e classics, tn*e r*'produc 
isity and species, and ground co\rr 
om a timl>er cruise of th* natui'a! 
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Figure PR 1 Pringle Falls Research, Natural Ar**n, 

Deschutes County, Or**qon Upp*r ar*<i is t! 
west block and the low**r arecs is tf^* *cjst I 

(20-foot contour intervals. 
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Pinus cortorta / Purshia tridentata 

Pinus ponderosa - P. contorta / Purshia tridentata 

Pinus ponderosa / Purshia tridentata 

Pinus ponderosa - P. contorta / Ceanothus velutinus 

Pinus ponderosa / Ceanothus velutinus 

Pinus ponderosa - P. lambertiana / Ceanothus velutinus 



2 8 ECOLOGICAL STUDY PLOTS 



Figure PR-2.- Distribution of forest community types on 

1 1 n i _ r- 1 1 ^ PI i_ ^ i _ i i A 



Figure PR-3. Communities of the Pringle Falls Research 
Natural Area. Top: Ponderosa pine, bitterbrush, and 
western needlegrass stand typical of the east block; note 
fire scar on tree nearest the meter board. Lower left: 
Stand of lodgepole pine, bitterbrush, and western 
needlegrass typical of the west block. Lower right: 
Stand of lodgepole pine, bitterbrush, and Idaho fescue 
typically found on finer textured soils. 



lesearch Natural Areas in Oregon and Washington 
idebook for Scientists and Educators. 1972. 
LC Northwest Forest and Range Experiment Station, 
ind, Oregon. 



UINAULT RESEARCH 
NATURAL AREA 1 

L coastal plain tract of western 
emlock, Sitka spruce, western red- 
edar, and Douglas-fir located on 
tie southwestern edge of the Olym- 
ic Peninsula. 

j Quinault Research Natural Area was 
ished on June 18, 1932, as an example 
ka spruce type in its natural state. The 
a. (1,468-acre) tract is located in Grays 
>r County, Washington, and is adminis- 
by the Quinault Ranger District (Quin- 
Washington), Olympic National Forest. 
L atural area occupies all except 2 ha. (5 
> of section 31 and the WV6 and WVfe 
of section 32, T. 23 N., R. 9 W., and 
1/2 of section 6 and WVfc NWV4 of section 
22 N., R. 9 W., Willamette meridian. It 
it 4727' N. latitude and 123 52' W. 
;ude. 

IESSAND 
;OMMODATIONS 

^ess is via U.S. Highway 101 which 

is the west side of the Quinault Research 

ral Area (fig. QU-1) about 64 km. (40 

) north of Hoquiam and 1.6 km. (1 mile) 

of Amanda Park. No other roads or 

enter the tract. Commercial accommo- 

is as well as several excellent public 



ENVIRONMENT 

The Quinault Research Natural Area 
from about 122 to 366 m. (400 to 1,5 
in elevation with the bulk of the area 
to 152 m. (400 to 500 ft.). Topography 
to gently rolling except along the easte: 
where the steep lower slopes of Q 
Ridge are encountered. Willaby and I 
Creeks flow through the tract, and 
of their small tributaries rise within it 

The natural area straddles the 
between marine terrace deposits of '. 
cene age and basalt flows and breccias 
during the Eocene epoch (Huntting 
1961). The latter materials, belonging 
Metchosin formation (Danner 195i 
limited to the slope of Quinault Rid 
terrace deposits are covered with d 
posited by alpine glaciers which occu] 
area three times during the Wiscon 
and at least once, pre-Wisconsin (C 
1964). 

A maritime climate, wet with mut 
perature extremes, prevails. Winters i 
and summers are cool with frequent 
days. Precipitation is heavy but higl 
sonal with January and December t 
months. Only about 7 percent of the 
precipitation falls during June, Ju 
August, and some years a drought p 
a month or more occurs. Snow is rare. ( 
data from the nearby Quinault Ran] 
tion are as follows (U.S. Weather 
1956): 



The soils on the area have not been mapped 
or described. They appear relatively deep 
and loamy with varying amounts of loose 
rock. At least a portion would probably be 
classed as Sols Bruns Acides. Soils on gentle 
topography are underlain by compacted 
glacial till. 

BIOTA 

Estimated areas by SAF cover types (So- 
ciety of American Foresters 1954) are: 

A r o. Name 



224 Western Hemlock 

225 Sitka Spruce-Western 

Hemlock 
227 Western Redcedar- 

Western Hemlock 
230 Douglas-Fir-Western 

Hemlock 



314 ha. (775 acres) 

162 ha. (400 acres) 

81 ha. (200 acres) 

24 ha. (60 acres) 



The area would probably fall entirely with- 
in Kiichler's (1964) Type 1, Spruce-Cedar- 
Hemlock Forest, and the Picea sitchensis 
Zone as defined by Franklin and Dyrness 
(1969). 

Western hemlock (Tsuga heterophylla), 
Sitka spruce (Picea sitchensis), Douglas-fir 
(Pseudotsuga menziesii), and western red- 
cedar (Thuja plicata) dominate the Quinault 
Research Natural Area. Although all four 
species are distributed throughout the area, 
there tend to be local concentrations (fig. 
QU-1). Sitka spruce is best represented in 
the central portion of the natural area but 
does not occur as a pure stand. Western hem- 
lock is the most abundant species and occurs 
as a pure or nearly pure type (80 percent by 
volume) on some of the slopes along the 
eastern boundary. It also dominates a com- 
paratively young stand along the western 
boundary. Western redcedar is most abundant 
in the northwestern corner of the tra.r.t, 



western redcedar (fig. QU-2). 

400-year-old Douglas-fir re; 

almost 90 m. (300 ft.) and d 

cm. (70 in.) or more at b.h. S 

western hemlocks are general 

er, perhaps 150 to 200 year 

central portion of the natural : 

dominants are in excess of 

tall and have diameters aver 

cm. (35 to 40 in.) b.h. and, u 

reaching 150 to 180 cm. (60 

Hemlocks are generally son 

The stand of young western 

the western boundary has 

50- to 60-cm. (20- to 24-in.) d.l 

Succession in the Quinaul 

tural Area is primarily tow; 

of existing mixed forests by v 

Only western hemlock is coi 

sented in all age classes. Se< 

lings of hemlock are abunds 

openings are completely ch< 

hemlocks (fig. QU-2). Reprodi 

redcedar and Douglas-fir is al 

absent. Small Sitka spruc< 

common, especially on rotte 

are not so abundant as those 

sapling spruce are rarely fou: 

Open, wet depressions domi 

old western redcedar and S 

vide a possible successional e 

saplings are almost as abi 

areas as those of hemlock. 

Ridge, Pacific silver fir is re 

closed forests and will appa 

of the climax forest. 

Most tree reproduction is 
logs, "nurse logs," which 
hundreds of hemlock and j 
(fig. QU-2). Some of these s 
roots reach mineral soil. T 
are visible throughout the 



Maianthemum bifolium var. kamschati- 
Blechnum spicant, Galium triflorum, 
7iola sempervirens are less common, 
epressions or swampy areas differ con- 
,bly. Species there include Rubus spec- 
?, vine maple (Acer circinatum), Viola 
la, Trillium ovatum, Cardamine sp., 
n aparine, Rhamnus purshiana, and 
J Cyperaceae. 

:e the natural area lies within the so- 
"rain forest" region of the western 
>ic Peninsula, mosses and liverworts 
it the ground, down logs, shrubs, and 
unks. Some of the more common ground 
s are Eurhynchium oreganum, Hypnum 
lie, Rhytidiadelphus loreus, Mnium 
zsii, Hylocomium splendens, and M. 
e. Among the abundant epiphytes are 
isothecium stoloniferum, Porella navi- 
?, Rhytidiadelphus loreus, Radula 
leri, Frullania nisqualensis, Scapania 
[eri, and Ptilidium calif ornicum. 

Roosevelt elk (Cervis canadensis roose- 
is the most important animal present. 
se the natural area as a wintering 
i. The relatively open, parklike nature 
it of the tract is a consequence of their 
y; their trails ease the problems of 
through the area. Undoubtedly, they 
also affected the composition of the 
itory vegetation (Sharpe 1956). Other 
tals believed to utilize the area as 
its or transients are listed in table 

srtebrates recorded by Shelford (1963) 
' a visit in 1945 included: millipedes 
iphe haydeniana), centipedes (Arc- 
hilus melanonotus and Otocryptops 
)iders (Hexura picea and Autrodiaetus 
), numerous brown silverfish, camel 



lakes, ponds, rock outcrops, etc., exist 
the natural area. 

HISTORY OF DISTURBANCE 

There is evidence that fires burne 
the area 200 or more years ago. So: 
scars can be seen on old western r< 
and Douglas-fir. There is no indica 
more recent fires. 

Human disturbance prior to establii 
of the natural area is believed to hav< 
minor influence on natural conditio 
one time an old pioneer road ran throi 
area near the base of Quinault Ridge. 
World War I the Spruce Production E 
built two short skidways into Section 
took out a few spruce trees. Finally 
dead cedar was utilized for fence posts. 

There has been no disturbance si] 
tablishment except for that associate 
maintenance of U.S. Highway 101. 

RESEARCH 

A number of scientists have visit 
area in connection with zoologic, ge 
botanic, and paleological studies of the 
pic Peninsula but generally have nc 
lished their observations with sped] 
erence to the natural area. One excep 
Dr. Victor E. Shelford whose observati 
invertebrate fauna (Shelford 1963) wei 
earlier. The natural area has been vis 
part of two studies currently being rr 
temperate forest communities on the 
Peninsula. 2 

Special research opportunities whicl 
on the Quinault Research Natural Ai 
elude possibilities for studying (1) the 
of Roosevelt elk on their habitat and 
ecology of epiphytic mosses and lichens 



area include: Topography 15' Quinault 
Lake, Washington quadrangle, scale 1:62,500, 
issued by the U.S. Geological Survey in 1955; 
and geology Geologic Map of Washington, 
scale 1:500,000 (Huntting et al. 1961). Either 
the District Ranger (Quinault Ranger Dis- 
trict) or Forest Supervisor (Olympic National 
Forest, Olympia, Washington) can provide 
details on the most recent aerial photo cover- 
age and forest type maps for the area. 

Records of the 1931 timber inventory and 
copies of the original forest type and topo- 
graphic maps, prepared by Forest Service 
personnel, are on file at the Pacific Northwest 
Forest and Range Experiment Station, Port- 
land, Oregon. 
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Table QU-1. Tentative list of mammals for Quinault Research Natural Are 



Scientific name 

Ne liro t ri c hits gi bbsi 
Scapanus orarius 
Scapanus townsendi 
Sorex bendirii 
Sorex obs cunts 
Sorex trowbridgii 
Sorex vagrans 
Ep t e si cits fu s cu s 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yu?nanensis 
Plecotus townsendi 
Lepus americanus 
Aplodontia rufa 
Castor canadensis 
Clethrionomys gapperi 
Eiitamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Microtus townsendi 
Neotoma cinerea 
Peromyscus maniculatus 
Tamiasciurus douglasi 
Zapus trinotatus 
Canis latrans 
Felis concolor 
Lutra canadensis 
Lynx ritfus 
Maries amencana 
Maries pennant i 
Mephitis mephitis 
Mnstela erminea 
Mnstelafrenata 
Mnstela vison 
Procyon lotor 
Spilogale putorius 
Urstis americanus 
Cervus canadensis roosevelti 
Odocoileus h. columbianus 



Common name 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California my otis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared ba' 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougai 

river otter 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ei 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet c, 

black bear 

Roosevelt elk 

black-tailed deer 
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Figure QU-2. Communities of the Quinault Research Natu- 
ral Area. Upper left: Old-growth specimen of western 
redcedar approximately 150-cm. d.b.h. growing in 
swampy area. Upper right: Open stand of western hem- 
lock and Sitka spruce about 200 years in age showing 
dense reproduction of western hemlock. Lower left: 
Abundant reproduction of western hemlock and other 
species on typical rotting "nurse" log. Lower right: 
Mature specimen of Sitka spruce showing the log upon 
which it originally developed; typical dense understory 
of Polyst/chum munitum in the foreground. 



Research Natural Areas in Oregon and Washington 
idebook for Scientists and Educators. 1972. 
ic Northwest Forest and Range Experiment Station, 
and, Oregon. 



RAINBOW CREEK 
ESEARCH NATURAL 
AREA 1 

irgin grand fir-western white pine, 
ouglas-fir - ponderosa pine and 
estern larch stands typical of the 
iterior mixed-conifer forest zone in 
le northern Blue Mountains of 
mtheastern Washington. 

Rainbow Creek Research Natural Area 
stablished November 6, 1968. It ex- 
ies three forest types which are eco- 
lly and commercially important in the 
irn Blue Mountains of northeastern 
n and southeastern Washington. The 
i. (420-acre) tract is located in Columbia 
y, Washington, and is administered by 
'omeroy Ranger District (Pomeroy, 
ngton), Umatilla National Forest. Un- 
., topographic boundaries give it an 
lar shape (fig. RC-1). It occupies por- 
of sections 14, 22, 23, and 26, T. 7 N., 
E., Willamette meridian. It lies at 
' N. latitude and 11750' W. longitude. 

ESS AND 
OMMODAT1ONS 

ess is rather difficult because the nearest 
erminates approximately 3 km. (2 miles) 
the tract at Godman Guard Station. 



lar traffic is prohibited on the trail 
Regional Forester because the Rainb 
search Natural Area lies entirely wit 
designated Wanaha Back-Country Are 
lie accommodations are available in I 
Washington, about 40 km. (25 miles) 
west. Primitive camps are located ale 
Skyline Road, and there is a developec 
ground at Godman Guard Station. 

ENVIRONMENT 

The Rainbow Creek Research Natur 
varies from 1,100 m. (3,600 ft.) to a ma 
of 1,440 m. (4,700 ft.) in elevation 
summit of Sugarloaf Butte. The topo 
varies from rolling to steep on the si 
the butte and all aspects are preser 
RC-1 and RC-2). 

The natural area is on an uplifted 
of Columbia basalt flows with some \ 
ash deposits in the forested areas. Su 
Butte represents a residual island 
deeply eroded and dissected area. 

A modified continental climate ] 
with cool, moist, partly cloudy wint< 
warm, dry, cloudless summers. Preci] 
is moderate and seasonal, usually oc 
as snow. The nearest climatic statioi 
ton, Washington) is 32 km. (20 miles; 
west of the tract on the Columbia 
plateau and outside of the topogra] 
modified climate; data from this stal 
as follows (U.S. Weather Bureau 1965 



the Umatilla and shallow, stony Umatilla 
categories (Washington State Agricultural 
Experiment Station 1954). They may be 
broadly classed as Gray Wooded. Shrub and 
grassland soils tend to be shallow, stony 
Lithosols with little to moderate profile 
development. These soils are located on upper 
portions of the butte, on ridge tops, and on 
steeper, colluvial areas. 

BIOTA 

Estimated areas by cover type are: 

Name Area 

Grand fir-western white pine 57 ha. (140 acres) 

Douglas-fir-ponderosa pine 93 ha. (230 acres) 

Western larch 16 ha. (40 acres) 

Grass and shrubs 4 ha. (10 acres) 

The primary forest types of interest are 
the grand fir (Abies grandis) and western 
white pine (Pinus monticola) stands which 
are probably assignable to SAP forest cover 
type 213, Grand Fir-Larch-Douglas-Fir (So- 
ciety of American Foresters 1954), and Kiich- 
ler's (1964) Type 14, Grand Fir-Douglas 
Fir Forest. The Douglas-fir (Pseudotsuga 
menziesii) and ponderosa pine (Pinus ponde- 
rosa) forests form an intricate intergrading 
mosaic and probably best fit SAF type 214, 
Ponderosa Pine-Larch-Douglas-Fir, or Kiich- 
ler's Type 11, Western Ponderosa Forest, and 
Type 12, Douglas Fir Forest. The western 
larch (Larix occidentalism stand is assignable 
to SAF type 212, Larch-Douglas-Fir, and is 
what Kiichler considers serai to his Type 14, 
Grand Fir-Douglas Fir Forest. Grasslands 
are dominated by wheatgrasses (Agropyron 
spp.) and fall in Kuchler's Type 51, Wheat- 
grass-Bluegrass. The entire area lies within 
the Abies grandis Zone of the Blue Mountains 

(Franklin and Dyrness 1969). 
The eranrl fi 



and western larch accoun 
vegetation is dominated 
brtutaciuni, along with 
b re vi folia), thinleaf aide 
#0*0 spp., and 10 to 15 
grasses. Tree reproductic 
entirely of grand fir; 
reproduction is nearly al 

The Douglas-fir-ponc 
occur primarily on the s 
of Sugarloaf (fig. RC-1) 
ciated with small areas 
communities. The stand 
larch (fig, RC-2) occurs 
and represents nature 
following catastrophic fii 

Rocky Mountain elk 
use the area extensivel 
The animals usually r 
Creek to winter along 
Grass utilization by elk ; 
some change in the gr; 
and may be influenci 
Pacific yew within the 
mammals believed to uti 
dents or transients are 

HISTORY OF DIST 

Occasional fire-black< 
western larch stand ind 
catastrophic fires. 

Domestic livestock, pr 
the tract to some extei 
about 1945 when they ^ 
past 20 to 30 years, e 
creased significantly ai 
altering some aspects of 
communities. 

Recreation use is rat] 
ing. Grazing from pa< 
might have some influ< 



ARCH 

research is known on the area. The 
il area provides interesting opportuni- 
> study: (1) effect of slope aspect on 
tion; (2) soil-vegetation relationships 
ctors responsible for the mosaic pattern 
st and nonforest communities; (3) natu- 
icessional relationships of both western 
pine and western larch ; and (4) biomass 
;tion as affected by soils and topography 
a single macroclimate. 

>S AND AERIAL 
TOGRAPHS 

special topographic or geologic maps 
Bailable for the natural area which are 
ently detailed to be useful. Either the 
ct Ranger (Pomeroy Ranger District) 
)rest Supervisor (Umatilla National 
t, Pendleton, Oregon) can provide details 
* most recent aerial photo coverage of 
ea. 
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. Tentative list of mammals for Rainbow Creek Research Natural A 



Scientific name 

Scapanus orarius 
Sorex palustris 
Sorexpreblei 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis subulatus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus towns endi 
Lepus americanus 
Sylvilagus nuttalli 
Castor canadensis 
Clethrionomys gapperi 
Erethizon dorsatum 
Eittamias amoenus 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus montanus 
Microtus richardsoni 
Neotoma cinerea 
Peromys cus manicidatus 
Phenacomys intermedius 
Spermophilus colum bianus 
Spermophilus lateralis 
Tamiasciuriis hudsonicus 
Thomomys talpoides 
Zapus trinotatus 
Cams latrans 
Felis concolor 
Lynx rufus 
Maries americana 
Mustela erminea 
Mustelafrenata 
Mustela vison 
Ursits americanus 
Cervus canadensis 
Odocoileus h. hemionus 



Common name 

coast mole 

northern water shrew 

Preble shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

small -footed myotis 

fringed myotis 

long-legged myotis 

Yumamyotis 

Townsend big-eared bat 

snowshoe hare 

mountain cottontail 

beaver 

Capper red-backed vole 

porcupine 

yellow-pine chipmunk 

northern flying squirrel 

long-tailed vole 

mountain vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Columbian ground squirre 

mantled ground squirrel 

red squirrel 

northern pocket gopher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

bobcat 

marten 

short-tailed weasel or erm 

long-tailed weasel 

mink 

black bear 

wapiti or elk 

mule deer 
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BOUNDARY, RAINBOW CREEK RESEARCH NATURAL ARE/ 



Figure /?C-Z-Natural features of the Rainbow Creek Re- 
search Natural Area. Upper left: Aerial view of Sugar- 
loaf Butte showing the southerly slope which has west- 
ern white pine in the draws and on the lower slope (the 
two bottom photographs were taken in this area). Upper 
right: Aerial view of the northwest slope showing the 
stand of western larch and some bunchgrass openings. 
Lower left: Stand of grand fir and western white pine 
with some Douglas-fir on lower slope position; Pacific 
yew, Vaccin/um membranaceum, Rosa spp., and forbs 
dominate the understory. Lower right: One of the 
largest western white pines; note clumped branches on 
the Pacific yew behind the pine caused by heavy brows- 
ing of elk in winter. 
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Research Natural Areas in Oregon and Washington 
uidebook for Scientists and Educators. 1972. 
fie Northwest Forest and Range Experiment Station, 
land, Oregon. 



RATTLESNAKE HILLS 
ESEARCH NATURAL 
AREA 1 2 

ihrub-steppe vegetation (e.g., big 
agebrush communities) in the arid 
nterior of southeastern Washington. 

> Rattlesnake Hills Research Natural 
was established to provide examples of 
irub-steppe communities characteristic 
most arid portions of the Pacific North- 
It is an island of natural vegetation 
unded by expanses of cultivated fields 
dryland or irrigated management 
.es. The 33,350-ha. (75,000-acre) tract 
ated within the boundaries of the U.S. 
ic Energy Commission's Hanford Works 
vation in Benton County, Washington, 
rch on the tract is managed for the 
ic Energy Commission by the Battelle 
>rial Institute, Pacific Northwest Labo- 
es, Richland, Washington. The eastern 
lary of the natural area is formed by 
Highway 240, while the western boun- 
bllows the natural skyline of the Rattle- 
Hills (fig. RH-1). It is located at 4630' 
itude and 119 40' W. longitude. 

lESSAND 
:OMMODAT1ONS 

i natural area is most easily reached via 
Highway 240 from Richland which is 



traffic is restricted to existing roads; 
travel by vehicles is prohibited. Sever; 
are paved; to provide all-weather a< 
most of the natural area, some of tl 
troublesome unimproved routes ha^ 
stabilized with river gravel and crush 

It is necessary to obtain permission 
the tract from the Pacific Northwest : 
tones' Arid Lands Ecology Project 
Atomic Energy Commission's Richlan 
ations Office. Inquiries for permissioi 
the reserve should be directed to Dr. 
E. Vaughn, Manager, Ecosystems 
ment, Battelle-Northwest, Richland, 
ington 99352. There are no restrict 
photography within the natural ar 
firearms are not allowed unless ne 
perform research. 

There are no living accommodation 
natural area, but numerous facilit 
available in the nearby cities of R: 
Pasco, Kennewick, and Benton City. 

ENVIRONMENT 

The Rattlesnake Hills Research 
Area occupies the northeasterly facin 
of the Rattlesnake Hills, the south 
tremity of Yakima Ridge, and inte 
gentle slopes and valleys. Elevation 
from 150 m. (500 ft.) on the valley 
1,060 m. (3,500 ft.) along the cresl 
Rattlesnake Hills. The tract is unde: 
layers of Columbia River basalt of '. 
age but these are covered by eolian a 
vial materials of variable thickness (H 



,uv,v* a icw miico w,* w*. ~~ 

titude 4634' K, longitude 119S5' W., 
nation 224 m. or 733 ft.)- Data collected 
this station are available as monthly sum- 
aries and include daily values for air tern- 
rature, precipitation, wind speed and direc- 
m, relative humidity, and solar radiation. 
>me average values are as follows: 

Ban annual temperature 11.7C. (53.1F.) 

2an January temperature 1.3C. (29. 6 F.) 

san July temperature 20.4C. (68.8F.) 

ean January minimum 

temperature - 10.2C. (13.7F.) 

ean July maximum temperature . ,33.3C. (91.7F.) 
^erage annual precipitation . . . 171.2 mm. (6.74 in.) 
verage annual snowfall 32.0 cm. (12.6 in.) 

Ithough the meteorological station yields 
Levant data, it is not representative of the 
limate of the entire natural area. A series 
f 25 stations have been located throughout 
he tract and since 1969 have provided data 
n precipitation and maximum and minimum 
ir temperature (Hinds and Thorp 1959). 
"hese data are also available as monthly 
ummaries. An automated microclimatologi- 
al station has recently been established at 
i66-m. (1,200-ft.) elevation within the Grass- 
and Biome study area. 

Soils within the natural area have been 
napped (Hajek 1966). Based on acreage, the 
harden and Ritzville silt loams occupy most 
>f the land area; they are found on the lower 
md middle slopes of the Rattlesnake Hills. 
Steep slopes, ridge crests, draw bottoms, and 
alluvial fans are mapped as Lickskillet, Kiona, 
and Scooteney silt loams. The basal plains 
are mapped as Esquatzel silt loam, Ephrata 
stony loam, Burbank sandy loam, and Hezel 
and Koehler sand. These series are classified 
by great soil group and according to the 7th 
Approximation in table RH-1. 

The Ritzville silt loam series consist of 



surface. The Warden silt loam s* 

on the lower slopes of the Rattles 

and adjoin Ritzville soils at eleva 

360 m. (1,200 ft.). The surface 2 dr 

grayish brown in color (10 YR 

subsoil is strongly calcareous at a 

The soil is usually more than 15 

Kiona silt loams are associated wi1 

and Warden soils and occupy st 

and ridges. The surface soil is 

grayish brown (10 YR 3/2) and a 

thick. The dark brown (10 YR 4 

contains large basalt fragments 

larger in diameter. Lickskillet 

occupy ridge tops above 765-m. 

elevation in the Rattlesnake H 

soils are shallow over basalt be< 

fragments of basalt present thro 1 

soil profile. This series is similar t< 

series except that the surface soils 

(very dark brown, 10 YR 2/2). 

silt loams are formed in recent all 

color and texture of the subsoil 

the stratified nature of the alluvi 

Esquatzel soils are associated wi1 

and Warden soils and often see 

developed from sediments eroded 

two series. Scooteney stony silt 

found on the northerly-facing sl< 

Rattlesnake Hills and are usual 

to the bottoms of narrow draw 

shaped areas where draws empt 

the adjoining plain. These soils 

severely eroded with numerous 

basalt. The surface soil is usually d 

(10 YR 4/2). Ephrata sandy 

associated with the Burbank soil 

face soil is very dark grayish brc 

3/2), and the subsoil is dark gra 

(10 YR 4/2). The medium textu 

soil is underlain by gravelly mat 



Hezel sands have developed under 
lisia and Grayia in coarse sandy alluvial 
its. Relief characteristically consists of 
locky terraces and dunelike ridges. The 
e soil, which is approximately 9 dm. 
is very dark brown (10 YR 3/3) and was 
bly formed in wind-blown sand which 
ed finer textured lacustrine sediments, 
ubsoil is a dark grayish brown (10 YR 
jandy loam. Koehler sands are similar 
ler sandy soils but differ in that the 
mantles a lime and silica cemented 
pan" layer. The surface soil is very 
grayish brown (10 YR 3/2) and the 
eous subsoil (10 YR 4/2) is encountered 
ut 5 dm. 

jmical characterizations of soils and 
sediments have been published (Wildung 
lajek 1969, Wildung, Hajek, and Price 
, Selected data for the Ritzville and 
en series are provided in table RH-2. 

TA 

letation. The Rattlesnake Hills Re- 
i Natural Area was selected as a natural 
primarily because of the presence of 
turbed stands of several typical shrub 
B communities, although the vegetation 
c also includes some disturbed plant 
tunities. Of particular interest are the 
s representative of the Artemisia tri- 
italAgropyron xpicatu-ni, Artemisia 
itata/Poa secunda, and Eriogonum thy- 
is/Poa secunda Associations described 
mbenmire (1970). However, some rare 
cologically significant associations are 
present such as the Eurotia lanatal 
secunda type (Daubenmire 1970). Un- 
*bed or even lightly disturbed examples 
various shrub steppe communities found 
j natural area are extremely difficult to 
Isewhere. Some of the communities in- 



found in eastern Washington (Daut 
1970). 

The Artemisia tridentata/Agropyroi 
turn Association (fig. RH-2) occurs a* 
tions generally above 300 m. (1,000 f 
the Artemisia tridentata/Poa secundc 
ciation occurs below this elevation or 
slopes and on the plain. Both kinds of 
tion are subject to fire damage. Wt 
burns through a stand of the Artemisi 
pyron or Artemisia/Poa Associatio: 
shrubs are effectively killed but the 
story grasses survive. There are a nu: 
stands dominated exclusively by bunch 
which have been created in this way; 
gradually reinvade these areas. Unde 
ing stress, the perennial grasses are 
ened, and invasion by alien winter a 
especially cheatgrass brome (Brom 
torum) is prevalent (fig. RH-2). 

The Artemisia tridentata/Agropyw, 
turn Association is dominated by bi 
brush (Artemisia tridentata) and bk 
wheatgrass (Agropyron spicatum). I 
(Grayia spinosa) is sometimes presen 
shrub layer along with the low shrubs 
on filifolius and Phlox longifolia. Bi 
brush coverage varies from 5 to 26 
in this association (Daubenmire 1970 
bunch wheatgrass is the major pe 
grass with a typical coverage value of 
50 percent. Sandberg bluegrass (Poa s< 
is always present with around 30- 
cover. Small amounts of Stipa come 
Poa cusickii are also typical. Annuals 
present include cheatgrass brome, . 
octo flora, F. pacifica, Descurainia filii 
Draba verna. 

The Artemisia tridentatalPoa secw 
sociation lacks any large grasses an 
higher density of big sagebrush (Daul 
1970). Big sagebrush coverage is t; 



ron Association nave u*> lu ^ u umi^^o, 
(Daubenmire 1970). 

Along the ridge crests that form the main 
mass of the Rattlesnake Hills, basalt out- 
crops support vegetation characteristic of 
the Eriogonum thymoideslPoa secunda Asso- 
ciation (fig. RH-2). Here low growing plants 
of Eriogonum thymoides, Phlox hoodii, Ha- 
plopappus stenophyllus, and Balsamorhiza 
rosea and Sandberg bluegrass grow widely 
spaced as clumps rooted in the rock crevices. 
Figure RH-2 includes a closeup photograph 
of Leivisia rediviva, one of the plants found 
in these lithosolic habitats. At the crest of 
the Rattlesnake Hills snow accumulates in 
deep drifts on the eastern slopes as it is trans- 
ported by strong westerly winds. The melting 
snow provides soil moisture which is exploited 
by plants not found elsewhere on the reserve. 
Especially conspicuous are Lupinus spp. 
(fig. RH-2) and a perennial bunchgrass, Idaho 
fescue (Festucaidahoensis). 

Permanent springs are scarce on the re- 
serve. Two of the most copious are located at 
Rattlesnake Springs and in Snively Gulch. 
The extent of the riparian vegetation in 
Snively Gulch is illustrated in fig. RH-2. The 
important species are black cottonwood (Pop- 
ulus trichocarpa), Salix exigua, as well 
as other Salix species, Prunus americana, 
Rhus glabra, and Philadelphus leivisii. Al- 
though riparian communities occupy only a 
few acres, they are an extremely important 
nesting habitat for birds. The springs also 
provide drinking water for numerous birds 
and mammals and support an aquatic fauna. 

Although big sagebrush and, sometimes, 
hopsage are the common shrub dominants 
over most of the natural area, there are 
several thousand acres on the lower slopes of 
the Rattlesnake Hills occupied by winter- 
f&t-(Eurotia lanata) dominated communities 



Rattlesnake Hills Research N* 
centered around the mineral 
lationships of halophytes (Ric 
1965, Rickard 1965a, Rickard 
1967b, and Rickard and Keo 
influence of microclimate on 
winter annuals (Hinds and 
Rickard, Hinds, and Gilbert 
composition of the plant comn 
enmire 1970). Radionuclides 
useful in obtaining data on th 
tion of big sagebrush (Price 19 
Current studies in plant ec 
cerned with measuring primar 
winter annuals on abandoi 
fields at different elevations 
climatic and edaphic variat 
soil moisture, temperature, 
Estimates of aboveground prc 
been made over the past seve 
results of harvests of two old fi< 
elevations of the natural area 
peak yield in 1971 are shown 
are expressed as grams of ov< 
per square meter of ground d 
error of the mean for total mat 
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Total live material 



The dominant plant on both 1 
cheatgrass 94 and 88 perc< 
production on the low eleva 



been measured at less than 100 g/m 2 . 
iuna. The game animals characteristic 
le natural area are the mule deer (Odo- 
ms hemionus), cottontail rabbit (Syl- 
gus nuttallii), chukar (Alectoris gracea), 
-necked pheasant (Phasianus colchicus), 
j grouse (Centrocercus urophasianus), 
fornia quail (Lophortyx calif ornicus), and 
rning dove (Zenaidura macroura). Only 
chukar and dove exist in populations of 
cient size to support even limited hunting 
sure. 

le fur-bearing animals are the coyote 
lis latrans), badger (Taxidea taxus), and 
at (Lynx rufus). The population levels 
hese animals are unknown but badgers 
probably more scarce than coyotes; the 
:at is rarely seen on the natural area, 
he most abundant small mammal in the 
rve is the Great Basin pocket mouse 
*ognathus parvus) (fig. RH-2). This mam- 
has been intensively studied by Dr. T. P. 
arrell by mark-recapture technique in 
ral vegetation types on the natural area, 
udy of the distribution of small mammals 
elation to the elevational gradient in the 
;lesnake Hills has been carried out by 
zman (1970). Other small mammals that 
r on the project are deer mouse (Pero- 
cus maniculatus), northern grasshopper 
se (Onychomys leucogaster), western 
r est mouse (Reithrodontomys megalotis), 
nsend ground squirrel (Citellus toivn- 
'.ii), vagrant shrew (Sorex vagrans), sage- 
h vole (Lagurus curtains), and northern 
:et gopher (Thomonys talpoides). Black- 
jackrabbits (Lepus californicus) occur 
he natural area but mostly at low eleva- 
5, and the least chipmunk (Eutamias 
'mus) occurs only at high elevations, 
le most abundant breeding birds in steppe 
tation at low elevations are the horned 



breeding birds. Many birds are mig] 
utilize the reserve for resting anc 
stops. This is particularly true of 1 
crowned sparrow (Zonotrichia leu 
warblers (Parulidae), and vireos (VI 

The riparian tree-shrub commun: 
vide breeding sites for the black-bille 
(Pica pica), western and eastern 
(Tyrannus verticalis and T. tyrannu 
bunting (Passenna amoena), re 
flicker (Colaptes cafer), and starling 
vulgans). Killdeer (Charadrius i 
and long-billed curlew (Numenius a 
us) nests have been found in the v 
Rattlesnake Springs. A survey of bir 
tions in riparian plant communities 
has been reported for the Yakima R: 
plain near Richland (Rickard 1964). 

Birds of prey nest on the natu 
especially the sparrow hawk (Falco 
us), Swainson's hawk (Buteo sivainso 
horned owl (Bubo virginianus) , mai 
(Circus cyaneus), and burrowing owl 
to cunicularia). The golden eagle 
chrysaetos) is a frequent winter visit 

Little is known about the dynami 
populations of reptiles on the natu 
Some information is available conce] 
altitudinal distribution of the side 
lizard (Uta stansbunana) (Rickard 
well as the time of onset of winter d 
(Rickard 1967). Other reptiles obs 
the natural area are the Pacific ra 
(Crotalus viridis), gopher snake (1 
melanoleucus), yellow-bellied racer 
constrictor), and the short-home 
(Phrynosoma douglassi). 

The invertebrate fauna of the nati 
have received little attention. A te 
survey of foliage dwelling insects 
under way for several years by D 
Cone of Washington State Univei 



abundant and these* inserts provide a sub- 
stantial part, of the coyote diet during t he- 
few weeks the beetles an 4 active on the soil 
surface. During one especially favorable 
season, autumn emergent beetles weiv esti- 
mated to provide 20 kg. of live biomass per 
hectare. 



HISTORY OF DISTURBANCE 

Tlie grazing history of the natural area 
prior to liMo is not documentetf. However, 
local ranchers recall .sheep' and cat tit* gracing 
in the Rattlesnake Hills prior to that time. 
No grazing has been allowed sine** ItMM, and 
the area is now fenced in its entirety to 
exclude wandering livestock. The condition of 
the various plant com mu nit ies and a bunt la! ire 
of several highly palatable forage plant/ . uch 
as winterfat (fct'rottn \ and hopsage -(it" ( 
suggest that whatever gra/ing took place 
has probably been a minor dist urbmg *n 
lluence. Water was probably a sen* ir 1;, hunt 
ing factor in utilization of the !ra'! b\ 
c {<>n lest ic stork. 

Some portions of the natural area v, *-re 
also farmed prior to Federal acqm if ion <!" 
the tract in HUM. The cimmunitie on !}.-. e 
abandoned fields an* undergoing natural ..i;c 
cession and are being utili/.ed in comparatr.f 
studies with Ih*' natural \egetat i**n. 

Most recent human disturbance ha- re 
suited from off-road military vehicle u. e 
during war games in UH,">. These left nunier 
ous track scars on part of the land-cape. 
I'nder present management, human disturb- 
ance is minimal and existing roadwavs ai'*- 
improved in lieu of new road const me! i< n. 

Fire has been and continues to in- an 
important natural disturbance. An e\tensi\- 
wildfire occurred in the summer of IH.Yf and 



lermiiciuns of the Battelle 
students and faculty from 
Washington, Washington 
Oregon State University, ; 
Idaho are utilizing the trad 
i 4ft acres) of the natural 2 
designated and under study 
Lands Ecology) eoordinatin 
national Biological Prog 
Biome project. 

Much of the ongoing" r 
cited earlier in this descripl 
an*a; included is research i 
inicroiiieteorology, plant ec 
colngy and synec.ology), 
hydrology, and soil scien< 
studies involve: products 
relationshipsof plantsinab* 
fields and in pristine ph 
studies of small mammal \ 
\anus plant eornmunity m, 
a.- treatment with selecte 
addition of moisture using 
!!' irrigation; and hydrol 
nutrient relationships in 
community. 

Research facilities are 
tiiive laboratory sites on 
These are: a small 20- 
Mi', almi' i'trated at Rattle; 
v;:.dii,; complex located at 
t* .*. e' at t he southern ei 
and am ! h r building comp 
cie t ,,!' the liattlesnake if: 
ou f hern dge of the reser 
!a'i i j ie are primarily tit il 
fe earch, and the last namei 
ca 1 facilit;, . 

MAPS AND AERIAL 

A HLJ c 



hington, scale 1:500,000 (Huntting et 
1961). The Manager of the Ecosystems 
artment at Battelle-Northwest (Richland, 
hington 99352) can provide details on 
lability of aerial photographs and other 
ial maps. 
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ible RH-1. Classification of the various soil series found within the Rattlesnake 
Research Natural Area according to the old and new systems of soil classificatic 



r ille silt loam 
len silt loam 
a silt loam 
skillet silt loam 
:eney stony silt loam 
at a stony loam 
ank loamy sand 
1 sand 
ler sand 



Genetic classification 

Brown Integrade to Regosol 

Sierozem Integrade to Regesol 

Sierozem Integrade to Regesol 

Lithosol 

Sierozem Integrade to Regosol 

Sierozem Integrade to Regosol 

Regosol 

Regosol 

Regosol 



7th Approximation 

Andic Aridic Haplusl 
Andic Mollic Cambor 
Andic Mollic Cambor 
Lithic Haplustoll 
Andic Mollic Cambor 
Mollandeptic Camboi 
Typic Torripsammen 
Typic Torn flu vent 
Mollic Durothid 



'able RH-2. Selected chemical properties of the Warden (Wa) and Ritzville (Ri 
series within the Rattlesnake Hills Research Natural Area 



imple 

epth 

meters) 



- 1 

- 2 
-3 
-4 
-6 
-8 
-10 



PH 



Wa Ri 



7.1 
7.3 
7.3 

7.2 
7.4 
7.3 
7.5 



6.9 

7.1 
7.3 
7.3 

7.4 
7.5 
7.7 



Organic 

matter 

Wa Ri 

Percent 



1.3 

.6 
.5 
.5 
.5 
.3 
.3 



1.4 

.9 

1.0 

.7 
.9 
.7 
.5 



Calcium 



Potassium 



Wa 



Ri 



Wa 



3,100 
2,700 
3,200 
3,200 
3,400 
3,100 
3,400 



.Pounds per acre . 



2,200 
2,500 
2,600 
2,400 
3,100 
3,200 
2,700 



1,210 
780 
410 
300 
160 
120 
160 



Ri 



1,300 

1,190 

1,100 

980 

800 

700 

540 



exc 



Wa 
rr 

12.; 
11.- 

12.: 
12.; 
12J 
11.' 



QJ 




LJJ 



Figure ffW-2-Natural features of Rattlesnake Hills Resear 
Natural Area. (All photos courtesy of Dr. T. P. O'Farre 
Battelle Northwest.) A: Pristine community represen 
tive of the Artemisia tridentata/Agropyron spicatL 
Association which is typical of higher elevations; note t 
Rattlesnake Hills in the background. B: Communi 
dominated by big sagebrush and hopsage typical of the 
found on the basal plain; the understory is composed 
cheatgrass brome, an alien annual grass which is high 
successful on habitats disturbed by grazing. 
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Figure RH-2. Natural features of Rattlesnake Hills Research 
Natural Area (continued). C: Winterfat forms islandlike 
stands which are surrounded by communities of big 
sagebrush on the lower slopes of the Rattlesnake Hills. 
D: The most extensive stand of deciduous shrubs and 
trees which is found along a spring-fed brook below 
Snively Basin. 
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Figure RH-2. Natural features of Rattlesnake Hills Research 
Natural Area (continued). E: Lithosolic communities 
inhabit stony outcrops in the Rattlesnake Hills; typical 
species illustrated here are Balsamorhiza rosea and Sand- 
berg bluegrass. F: Lewis/a red/viva, another conspicuous 
plant on lithosolic sites in the Rattlesnake Hills. 
G: Lupinus providing a conspicuous display of color fol- 
lowing snow melt; snowdrifts persist late into the spring 
on northeast-facing slopes at the crest of the Rattle- 
snake Hills. H: The most abundant mammal on the 
natural area, the Great Basin pocket mouse (Perog- 
nathus parvus) . 
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Research Natural Areas in Oregon and Washington 
idebook for Scientists and Educators. 1972. 
ic Northwest Forest and Range Experiment Station, 
and, Oregon. 



SISTER ROCKS 
ESEARCH NATURAL 
AREA 1 

acific silver fir stands on a moun- 
tin ridgetop of Eocene-Oligocene 
>lcanics in the Washington Cas- 
ide Range. 

Sister Rocks Research Natural Area 
stablished on September 5, 1967. It 
lifies Pacific silver fir (Abies amabilis) 

as they occur on mountain slopes and 
)ps in older (Eocene-Oligocene) vol- 
3ortions of the Cascade Range. The 87- 
15-acre) tract is located in Skamania 
y, Washington, and is administered by 
r ind River Ranger District (Carson, 
ngton), Gifford Pinchot National For- 
le tract occupies portions of sections 
0, and 11, T. 5 N., R. 6 E., Willamette 
an (fig. SR-1), based upon natural 
*s and locations of Roads N63 (on the 
and N63J (proposed, on the north). It 
; 4556' N. latitude and 122 03' W. 
ide. 

ESS AND 
OMMODATIONS 

iss to the vicinity is easiest from the 
/ia the Columbia River (U.S. Highway 
larson, and the Wind River valley (For- 
ads 30, N73, N64, and N63); it can 



(fig. SR-1). The trail provides access 
tral and southern portions of the trs 
bounding roads (existing and planned; 
remainder. At present, eastern portic 
least accessible. 

The nearest commercial accommo< 
are in Stevenson, Washington, about 
(25 miles) away, or occasionally, in C 
However, there are several improved 
camps in the adjacent Wind River valh 

ENVIRONMENT 

The Sister Rocks Research Nature 
occupies a broad, north-trending rl 
Slopes are generally gentle to modern 
to 30-percent) except along the lower n 
of the area where steeper (60- to 80-p 
slopes occur. Elevations range from 
1,100 to 1,280 m. (3,600 to 4,200ft.). 

Geologically, the natural area is 
Underlying bedrock is composed of I 
Oligocene volcanics, predominantly ar 
in character (Huntting et al. 1961). Ir 
within the overburden are elements of ^ 
Pleistocene and/or Recent volcanic a 
pumice falls, some of the ejecta f< 
distinct layers. 

The climate is wet and cold. Precip 
is seasonal, peaking during winter i 
and reaching low levels during the s 
period. Much of the winter precip 
occurs as snow and accumulates in sncr 
which proabaly attain maximum de] 
2 to 3 m. (70 to 120 in.) based on a 
snowcourse at Oldman Pass (U.S. So 



,ry minimum 

lre -3.7C. (25.3F.) 

.aximum temperature . . .26.9C. (80.5F.) 
nual precipitation . . .2,528mm. (99.51 in.) 
h August 
ion 119mm. (4.67 in.) 

ures are undoubtedly considerably 
I precipitation somewhat higher on 
il area. 

n the natural area are generally 
with distinctive A2-B2 sequences; 
i not been mapped or classified into 
iwever. A typical profile from the 
the tract had the following horizon 
01 and 02, 6 to cm.; A2, to 3 
Lb, 3 to 6 cm.; IIB2b, 6 to 11 cm.; 
3, 11 cm. plus. The A2 has developed 
; St. Helens "W" pumice which is 
) years in age (Crandell 1969); the 
:ofile was developed from andesite 



ha. (215 acres) of the Sister Rocks 
Natural Area are classified as SAF 
>e 226, Pacific Silver Fir-Hemlock 
of American Foresters 1954). The 
i within Kiichler's (1964) Types 33 
rer Fir-Douglas Fir or Fir-Hemlock 
and the Abies amabilis Zone of 
and Dyrness (1969). 
: silver fir dominates the natural 
jquently occurring in pure stands 
2). Western hemlock (Tsuga hetero- 
.$ the most common associate (fig. 
)ouglas-fir (Pseudotsuga menziesii) 
y absent at higher elevations but 
occasional to common in some lower 
tnds; on local type maps, there are 
59 acres) on which Douglas-fir is a 
>mponent. Noble fir (Abies procera) 
cattered through the area, and the 



witn racmc snver nr in & young stand 
the southern edge of the natural area; t 
small segment is part of a larger area (outs 
the natural area) which was burned by 
wildfire in 1902 (fig. SR-2). 

Pacific silver firs in the natural area i 
typically 65- to 100-cm. (25- to 40-in.) d.l 
and 36 to 43 m. (120 to 140 ft.) tall. St 
analyses of similar Pacific silver firs grow: 
nearby suggest a wide range of ages, w 
250 to 350 years most common. 3 

Pacific silver fir is clearly the climax t 
species throughout the natural area, ba; 
upon size class distributions and reproduct 
success. Consequently, pure, uneven-aj 
Pacific silver fir stands are the hypotheti 
climax here, and much of the area alre* 
approximates this structure and compositi 
Douglas-fir and noble fir occur only as lai 
old individuals; in many areas, they 
present as dead or dying specimens or 
stumps and down logs. The relatively toler 
western hemlock is likewise failing to 
produce in significant numbers and is ] 
marily represented by old, overmat 
specimens. 

Based upon Franklin's (1966) classificat 
of the subalpine forests in this part of 
Cascade Range, there are three major cc 
munity types within the natural area: r . 
Abies amabilis I Streptopus curvipes (E 
thronium montanum phase) and Abies ai 
bilislVaccinium alaskaense Associatio 
and an Abies proceralXerophyllum tei 
community. The Abies amabilis/Strepto 1 
curvipes Association is most common in 
central portion of the natural area. This c< 
munity has well-developed shrub and h 
layers. Vaccinium ovalifolium, V. alaskaei 
V. membranaceum, and Menziesia ferrugi 
are the dominant shrubs. The abundant he 
include Tiarella unifoliata, Rubus peda 



cens are the most common mosses. The 
amabilislVaccinium alaskaense Asso- 
i is typical along the lower margins of 
rea. Vaccinium alaskaense, V. mem- 
?eum, Cornus canadensis, Herberts 
?a, Xerophyllum tenax, Chimaphila 
lata, and Rhytidiopsis robusta are corn- 
constituents. The Abies proceralXero- 
\m tenax community is a pioneer type 
characterizes the small area of 50-year- 
rn found at the southern margin of the 
il area. Xerophyllum tenax and Vac- 
i membranaceum are the most abun- 
>nderstory plants. 

nmals believed to utilize the natural 
is residents or transients are listed in 
3R-1. 

ORYOF DISTURBANCE 

d construction has caused, and will 
ue to cause, some disturbance along the 
as of the natural area and, in connection 
learcutting of adjacent lands, will pro- 
ome edge effects. However, most of the 
s free of human disturbance except for 
ail. The trail is used occasionally by 
, berry pickers, and hunters. There is 
ience that wildfires have occurred with- 
natural area for several centuries out- 
f the strip of 1902 burn which was in- 
i to provide a contrast with the old- 
ti stands. 



RESEARCH 

The Sister Rocks Research Natura 
has been used as a sampling site for 
of subalpine forests and soils in the so 
Washington Cascade Range (Franklir 
and for a study of characteristics ai 
tribution of Recent pumice and ash fall 

This natural area is particularly v; 
as a site for studies of the ecology of 
silver fir, offering a variety of stanc 
and conditions, including pure stands 
recently burned area. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the 
area include: Topography 15' Lookou* 
tain, Washington quadrangle, scale 1: 
issued by the U.S. Geological Survey i: 
and geology Geologic Map of Wash 
scale 1:500,000 (Hunttinget al. 1961). 
the District Ranger (Wind River 
District) or Forest Supervisor (Giffo: 
chot National Forest, Vancouver, W 
ton) can provide details on the most 
aerial photo coverage and forest typ 
for the area. 



4 Research by Dr. H. W. Smith, Agronomy 
ment, Washington State University, Pullman 
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Table SR-1. Tentative list of mammals for Sister Rocks Research Natural 



Scientific name 

Neurotrichus gibbsi 
Scapanus orarius 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus dnereus 
My otis calif ornicus 
Myotis evotis 
My otis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus towns endi 
Lepus americanus 
Aplodontia rufa 
Clethrionomys gapperi 
Erethizon dorsatum 
Eutamias amoenus 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Neotoma cinerea 
Peromyscus maniculatus 
Phenacomys intermedius 
Spermophilus saturatus 
Tamiasdurus douglasi 
Thomomys talpoides 
Zapus trinotatus 
Canis latrans 
Felis concolor 
Lynx rufus 
Maries americana 
Mustela erminea 
Mustela frenat a 
Spilogale putorius 
Ursus americanus 
Vulpesfulva 
Cervus canadensis 
Odocoileus h. columbianits 



Common name 

shrew mole 
coast mole 
dusky shrew 
Trowbridge shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
California my otis 
long-eared my otis 
little brown my otis 
long-legged myotis 
Yuma myotis 
Townsend big-eared 1 
snowshoe hare 
mountain beaver 
Gapper red-backed v< 
porcupine 

yellow-pine chipmunl 
Townsend chipmunk 
northern flying squin 
long-tailed vole 
Oregon or creeping v 
bushy-tailed wood ra 
deer mouse 
heather vole 
Cascades mantled grc 
chickaree 

northern pocket goph 
Pacific jumping mous 
coyote 

mountain lion or cou| 
bobcat 
marten 

short-tailed weasel 01 
long-tailed weasel 
spotted skunk or cive 
black bear 
red fox 
wapiti or elk 
black-tailed deer 
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Figure SR-2.~ Communities of the Sister Rocks Rese 
Natural Area. Upper left: Pure stand of Pacific silve 
with dense reproduction 0.5 to 1 m. tall. Upper ri 
Mixed stand of Pacific silver fir and western heml 
the latter represented only by large, overmature sf 
mens. Lower left: Noble ilt/Xerophy/lum tenax c 
munity growing on area burned by wildfire in 1902 
located at the southern edge of the natural area. Lc 
right: Mixed stand of Pacific silver fir, Douglas-fir, 
western hemlock with abundant seedlings, saplings, 
poles of Pacific silver fir. 



.esearch Natural Areas in Oregon and Washington 
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TURNBULL PINE 
SEARCH NATURAL 
AREA 1 

mderosa pine/bunchgrass savan- 
i and pothole lakes and ponds 
laracteristic of east central 
ashington. 

Turnbull Pine Research Natural Area 
tablished December 1966 to exemplify 
pristine ponderosa pine (Finns pon- 
} savanna at the transition from forest 
sland and a series of freewater potholes 
beristic of the Channeled Scablands 
on the basalt plateau of east-central 
igton. The 81-ha. (200-acre) tract is 
[ in Spokane County, Washington, and 
linistered by the Turnbull National 
'e Refuge (Route 3, Box 107, Cheney, 
igton), Bureau of Sport Fisheries and 
'e. The irregularly shaped tract is 
[ in section 25, T. 21 N., R. 43 E., 
lette meridian, at 4727' N. latitude 
730' W. longitude (fig. TP-1). 

ESS AND 

OMMODATIONS 

natural area is located 2.5 km. (1.5 

south of Cheney, Washington, along 

Leney-Plaza County road which forms 

,ct's west boundary. Access is excellent 

the summer and generally good during 

iter. Public accommodations are avail- 



ranges from 685 to 715 m. (2,250 to 2,3 
in elevation. Topography is generally 
lating to rolling except around the p 
lakes which are often surrounded by 
slopes or rock cliffs (fig. TP-2). 

The natural area is located on e; 
Washington's well-known Channeled 
lands (Bretz 1959). The Columbia 
basalts which characterize the entire C 
bia Plateau provide the foundation c 
landscape. An intricate network of dr 
channels are carved into this bedrock i 
overburden of loess. Glacial damming 
Columbia River by a lobe of the conti 
ice sheet is believed to have combinei 
successive massive floods released fro: 
daily dammed lakes to produce the seal 
The natural area itself was probably 
actually glaciated. 

A modified maritime climate pr 
Most precipitation occurs as rain or 
during the cool, cloudy winter. Sumrm 
warm, generally low in precipitatioi 
largely cloudless. One to 3 months of d: 
are common. Climatic data from Sp 
about 29 km. (18 miles) north, are as i 
(U.S. Weather Bureau 1965): 

Mean annual temperature 8.8C. ( 

Mean January temperature 3.7C. ( 

Mean July temperature 21.4C. ( 

Mean January minimum 

temperature 7.7C. ( 

Mean July maximum temperature . . 28.7C. ( 

Average annual precipitation 437 mm. ( 

June through August 

precipitation 56 mm. 

Average annual snowfall 147 cm. i 



basalt bedrock. Minor areas of other Hessel- 
tine-type soils also occur. The Hesseltine soils 
are typically forested. Soils in the meadows 
and around pothole borders are the Cocollala 
silty clay loam. This soil ranges up to 14 dm. 
(60 in.) deep and is formed in volcanic ash 
deposits mixed with silty alluvium. Highly 
organic Semiahmoo muck soils are found 
in the potholes (e.g., in fig. TP-2), which 
suggests natural pond succession and 
eutrophication. 

BIOTA 

Estimated areas by vegetation type are 
as follows: 



Name 



Area 



Ponderosa pine forest 65 ha. (160 acres) 

Grassland 8 ha. (20 acres) 

Quaking aspen 4 ha. (10 acres) 

Aquatic (kettle lakes and potholes) . 4 ha. ( 10 acres) 

The forest stands are assignable to SAF 
forest cover type 237, Interior Ponderosa 
Pine (Society of American Foresters 1954), 
and Kiichler's (1964) Type 11, Western Pon- 
derosa Forest. The grasslands best fit Kiich- 
ler's Type 51, Wheatgrass-Bluegrass with 
some Type 50, Fescue-Wheatgrass. The kettle 
lakes and potholes with their associated mea- 
dow vegetation would probably fit Kiichler's 
Type 49, Tule Marshes. The natural area 
falls in a zone of ponderosa pine savanna 
where ponderosa forests gradually grade into 
Columbia Basin bunchgrass. 

Ponderosa pine (Pinus ponderosa) forests 
may be divided into two community types: 
Pinus ponder o sal Festuca idahoensis and 
Pinus ponderosalSymphoricarpos albuslCal- 
amagrostis rubescens. The Pinus/Festuca 
type is characteristic of convex topography 

and Shallower soil a Pi' -no pvrrarn /trkirav i7c.v.i^r, 



related to Daubenmire and 
(1968) Pinus ponderosalFesti 
Association. 

The PinuslSymphoricarposI 
community type is charactei 
concave microtopography an< 
bottoms (fig. TP-2). Pine crou 
from 35 to 50 percent. Groun< 
codominated by Symphoricar 
pinegrass (Calamagrostis rub 
important components are Id; 
sedge (Carex geyeri), and Frag( 
var. platypetala. This commi 
clearly fit any of Daubenmin 
mire's (1968) associations. It 
variant of their Pinus pondev 
carpos albus Association in w 
is far more important than thei 
recognizes. Variations in mi 
and soil depth seem related 
forest communities. 

Quaking aspen (Populus tre^ 
munities occasionally occur in 2 
(fig. TP-2) and as stringers ar< 
meadows. Quaking aspen is cle 
Associated vegetation is S; 
albus, Solidago spp., thinleal 
tenuifolia) , water birch (Betul 
and Cornus stolonifera. 

The grasslands generally oc 
surfaces of the gentle, undulati 
and appear associated with shi 
TP-2). Other than very occasi< 
pine, they are dominated by blu 
grass, Idaho fescue, and Br 
deeper soils. On shallower j 
dominated by Sandberg bluegre 
spp. with some Idaho fescue ; 
wheatgrass. 

The 4 ha. (10 acres) of kett 
lakes are characterized by fr 



P-2). Western yellow pond lily (Nuphar 
palus) often colonizes free-water areas. 

are often edged by -wet meadows char- 
ged by tule (Scirpus accutus and/or 
dus) with occasional colonies of cattails 
i latifolia). Where moisture and free 
are less abundant, the tule grades into 
meadow dominated by Phalaris arun- 
a, which is often associated with Des- 
>sia caespitosa. Most pothole lakes are 
inded by rock ledges or steep slopes 
.0 to 25 feet high (fig. TP-2). 
nmals believed to utilize the natural 
,s residents or transients are listed in 
rP-1. A list of resident and transitory 

can be obtained from the Refuge 



ORYOF DISTURBANCE 

\ scars on ponderosa pine indicate 
I fires periodically burned the area 
o fire control programs. 

ARCH 

e research is being conducted by ecology 
ts at nearby Eastern Washington State 
e, Cheney, Washington. Information 
3 obtained from the Refuge Manager or 
the Biology Department of Eastern 
ngton State College. Voucher specimens 
le birds and animals and most plant 
\ are available for inspection at Refuge 
uarters. 

natural area provides unique oppor- 
:s to study: (1) the ecology of pothole 
ind their associated meadow vegetation 



under undisturbed conditions; (2) hit 
between dry upland nonforested veg 
and forested vegetation on slopes and b 
forest and meadow and meadow ar 
water; (3) relationships of faunal 
distribution to vegetation over these ex 
ly variable environmental condition; 
(4) aquatic communities. 



MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic 
are available for the natural area wh 
sufficiently detailed to be useful. The 
Manager (Turnbull National Wildlife 1 
Cheney, Washington) can provide det 
the most recent aerial photo cover 
the area. 

Since refuge establishment in 1937, g 
tree cutting, and other disturbance; 
been prohibited on the original 20 1 
acres) of this natural area (the northv 
corner of the present tract). The natur 
was expanded to 81 ha. (200 acres) i 
and the 61-ha. (150-acre) addition t 
ceived some light use by cattle eac 
between 1937 and 1968. The old-growl 
derosa pine was logged prior to Refi 
tablishment, and present forest stan 
sapling and pole sized with occasional 
trees. Domestic livestock also used th 
sometimes heavily, prior to Refuge est 
ment. The abundance of Bromus spp. si 
livestock overuse produced some modii 
of ground vegetation. 
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Table TP-1. Tentative list of mammals for Turnbull Pine Research Nati 



Order 

Insectivora 
Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



^rtiodactyla 



Scientific name 

Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus tinereus 
My otis calif ornicus 
My otis lucifugus 
My otis subulatus 
My otis yumanensis 
Pipistrellus hesperus 
Plecotus townsendi 
Lepus californicus 
Sylvilagus nuttalli 
Erethizon dorsatum 
Eutamias amoenus 
Glaucomys sabrinus 
Marmota flaviventris 
Microtus longicaudus 
Micro tus montanus 
Microtus pennsylvanicus 
Neotoma cinerea 
Ondatra zibethicus 
Onychomys leucogaster 
Perognathus parvus 
Peromyscus maniculatus 
Reithrodontomys megalotis 
Spermophilus columbianus 
Tamiasciurus hudsonicus 
Tkomomys talpoides 
Canis latrans 
Lynx riifus 
Mephitis mephitis 
Mustela frenata 
Taxidea taxus 
Odocoilens h. hetnionus 
Odocoileits virgianus 



Common name 

wandering shre\ 
big brown bat 
silver-haired bat 
hoary bat 
California myoti 
little brown myo 
small -footed my( 
Yuma myoti s 
western pipistre 
Townsend big-e 
black-tailed jack 
mountain cotton 
porcupine 
yellow-pine chip: 
northern flying s 
yellow-bellied m 
long-tailed vole 
mountain vole 
meadow vole 
bushy-tailed woe 
muskrat 
northern grassh( 
Great Basin pocl 
deer mouse 
western harvest 
Columbian grour 
red squirrel 
northern pocket j 
coyote 
bobcat 

striped skunk 
long-tailed weas< 
badger 
mule deer 
white-tailed deei 
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Figure 7P-2-Natural features of the Turnbull Pine Research 
Natural Area. Upper left: Common forest community of 
ponderosa pine, Symphoricarpos a/bus, and pinegrass 
with some Idaho fescue and elk sedge. Upper right: Dry 
meadow of Agrostis alba and Phleum pretense and 
quaking aspen meadow with Symphoricarpos, Sol/dago, 
and thinleaf alder. Lower left: Common community on 
top of gentle ''biscuits/' Bromus spp. on shallow soil. 
Lower right: Free water pond and adjacent tule mead- 
ow; rock rim around the pond is typical. 
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Research Natural Areas in Oregon and Washington 
aidebook for Scientists and Educators. 1972. 
fie Northwest Forest and Range Experiment Station, 
Land, Oregon. 



HN CREEK RESEARCH 
NATURAL AREA 1 

Rain forest" Sitka spruce-western 
emlock stands growing on terraces 
long the Hoh River on the western 
>lympic Peninsula, Washington. 

s Twin Creek Research Natural Area 
:stablished in 1958 to exemplify Sitka 
B (Picea sitchensis) forests as they occur 

the "rain forest" conditions found in 
valleys on the west side of the Olympic 
sula. The 40-ha. (100-acre) tract is 
d in Jefferson County, Washington, and 
ninistered by Olympic National Park 

Angeles, Washington). The natural 
is located in two units which occupy 
ns of sections 20, 21, and 29, T. 27 N., 

W., Willamette meridian. Legal lines 
le the boundaries. The tract is located 
50' N. latitude and 124 00' W. longitude. 

IESSAND 

iOMMODATiONS 

j natural area is located a short distance 
the Hoh River Road, about 23 km. (14 
) from its junction with U.S. Highway 
Dhe west unit is located about 1.6 km. 
ie) inside the park boundary and 9 km. 
niles) from the visitors center at the 
f the Hoh River Road. The east unit is 
d about 1.6 km. (1 mile) east of the west 
There are no trails within the natural 



101, from 40 to 56 km. (25 to 35 miles 
However, there is an excellent public 
ground at the end of the Hoh River R< 
several smaller State campgrounds 
the road outside the park. 

ENVIRONMENT 

The natural area occupies gentle tope 
on river terraces in the Hoh River 
Elevations range from about 130 to 
(420 to 640 ft.) in the west unit and 15 
m. (500 to 580 ft.) in the east un: 
branches of Twin Creek flow through 
tion of the east unit and swampy ar 
found in both units of the natural ai 
TW-1). 

The natural area is located on 
Cretaceous-lower Tertiary sedimentai 
belonging to the Soleduck formation ( 
1955, Huntting et al. 1961); howev< 
rock is completely buried beneath dep 
of alluvium and possibly some glacii 
The valley of the Hoh River, includ 
natural area, has been glaciated 
three times during the Wisconsin age 
least once in pre-Wisconsin time (C 
1964). 

A wet, mild, maritime climate p 
Winters are mild and summers are cc 
frequent cloudy days. Precipitation is 
but less than 10 percent falls during t 
months. The following climatic data a 
the Forks weather station located 
mately 32 km. (20 miles) northwesl 
natural area (U.S. Weather Bureau 1 



ipitation is significantly higher on the 
ral area itself, probably averaging about 
) mm. (142 in.) annually (Kirk 1966). 
ils appear to be predominantly Sols 
is Acides. Fonda 2 has described profiles 
milar terrace areas in the vicinity of the 
ral area and found the following sequence 
Atypical: 

2 to cm. Fresh litter. 

to 16 cm. Very dark grayish brown 

with moderate crumb 
structure. 

16 to 46 cm. Very dark gray sand, com- 

pact breaking to single 
grain. 

46 to 57 cm. Very dark gray sand with 

single grain to weak crumb 
structure and some clay 
accumulation. 
57 to 150 cm. Black sands with single 

grain structure. 
150 cm. + River cobbles and gravels. 

DTA 

ssentially all the forest within the natural 
i can be considered a mixture of SAF 
st cover types 225, Sitka Spruce- Western 
nlock, and 223, Sitka Spruce, with the 
er type probably dominant (Society of 
erican Foresters 1954). They belong to 
ihler's (1964) Type 1, Spruce-Cedar-Hem- 
: Forest. The tracts are located within the 
?a sitchensis Zone of Franklin and Dyr- 
s (1969). Categorizing the area in this 
lion does not do it justice, however; it is 
le example of the so-called "Olympic Rain 
est" found on major river terraces on the 
t side of the Olympic Peninsula (Kirk 
6). 

'he two units are mosaics of Sitka spruce 
western hemlock (Tsuga heterophylla) 
ist of varying ages and sizes interspersed 
h open areas dominated by vine maple 
er circinatum] and occasional Iv big-leaf 



all size classes ranging up to a mi 
230- to 330-cm. (90- to 130-in.) d 
spruce and 100- to 150-cm. (40- to 60-i 
for hemlock. Mature trees of eithei 
obtain heights of 60 m. (200 ft.) and m 
leaf maple and Douglas-fir (Pse f t 
menziesii) occur in more localized pc 
the natural area. Bigleaf maple 
obtains diameters of 75 to 100 cm. i 
in.) b.h. and heights of 15 to 21 m. 
ft.). Douglas-fir is largely confine* 
steep terrace faces found towards t 
edge of both of the units. 

The forests in the natural area ap 
near climax condition. Although Sitl 
is considered a subclimax species in 1 
sitchensis Zone of Franklin and 
(1969), this does not appear to be th 
this area. Spruce seedlings and sapli: 
small poles are encountered through 
of the area. Climax status is probably 
consequence of the special conditions 
"rain forest" valleys of the western 
Peninsula, particularly the relativ 
nature of many of the stands and 
grazing of hemlock seedlings by el 
tree reproduction is found on rott 
"nurse logs," which often support \ 
of hemlock and spruce seedlings, 
these survive, and their roots reach 
soil. The consequences are visible th 
the natural area as lines of mati 
growing on remains of original m 
and in the stilted root systems of ma 
spruce and hemlock. 

Forest stands have relatively rich 
developed understories. Vine maj 
cinium ovalifolium, V. parvifoliun 
ursinus, and R. spectabilis are the n 
mon species in the shrub layer. Vine 
clearly the most important. Relative 
of Rubus spectabilis compared to m< 



ocarpium dryopteris. Polystichum and 
\ are clearly the most important herbs, 
i "rain forest" region of the western 
3ic Peninsula is famous for an abundance 
ptogams, and the natural area is no 
tion. Mosses, liverworts, and lichens 
3t the ground, downed logs, shrubs, and 
trunks. Some of the more common 
d species are Eurhynchium oreganum, 
urn circinale, Rhytidiadelphus loreus, 
n menziesii, Hylocomium splendens, 
tfnium insigne. One of the most con- 
>us epiphytes is the club moss, Selaginel- 
-pens, which is particularly abundant 
3 maples. Other common epiphytes are 
\oisothecium stoloniferum, Porella navi- 
s, Rhytidiadelphus loreus, Radula bo- 
% Frullania nisqualensis, Scapania 
ieri, and Ptilidium californicum. 
Roosevelt elk (Cervis canadensis roose- 
is the most important animal present, 
se the natural area most heavily during 
inter and spring. Other mammals be- 
to utilize the area as residents or 
ents are listed in table TW-1. 
in Creek provides some area of aquatic 
it in the east unit of the natural area, 
nentioned, both units contain open 
py area, providing additional specialized 
it for a variety of plants and animals 
Apical of heavily forested areas. These 
py areas have standing water for at 
a portion of the year. 



rORYOF DISTURBANCE 

man disturbance appears to be very 
despite the proximity of the area to the 
River Road. There is no evidence of 
res within the tract within the last 
il centuries. 



RESEARCH 

The only research known to have be 
ducted within the natural area are 
naissance level examinations of the st 
connection with a study of relati< 
between forest communities and envir 
tal conditions in the Hoh River Valley, 

The natural area appears to offer un 
good opportunities for research on: < 
cessional development in coastal 
particularly the relative succession* 
tions of Sitka spruce and western hen 
typical second-terrace rain forest coi 
(2) effect of Roosevelt elk on communi 
position and forest succession; and 
ecology of epiphytic mosses, club 
liverworts, and lichens. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natu 
include: Topography 15' Spruce M 
and Mount Tom, Washington quad 
scale 1:62,500, issued by the U.S. G< 
Survey in 1956 (Spruce Mountain qua 
covers the west unit and Mount To: 
rangle the east unit of the natural a: 
Topographic Map of Olympic Natior 
and Vicinity, Washington, scale 1: 
issued by the U.S. Geological Survey 
and geology Geologic Map of Was 
scale 1:500,000 (Huntting et al. 19< 
Superintendent, Olympic National Ps 
Angeles, Washington), can provide d 
the most recent aerial photo cover 
forest type maps for the area. 



4 Research by Dr. R. W. Fonda, Depa] 
Biology, Western Washington State Colle 
ingham. 
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Table TW-L Tentative list of mammals for Twin Creek Research Natural 



Scientific name 

Neurotrichus gibbsi 

Scapanus orarius 

Scapanus townsendi 

Sor ex bendirii 

Sorex obscurus 

Sor ex trowbridgii 

Sorex vagrans 

Eptesicus fuscus 

Lasionyctens noctivagans 

Lasiurus cinereus 

My otis californicus 

Myotis evotis 

Myotis lucifugus 

Myotis volans 

Myotis yumanensis 

Plecotus townsendi 

Lepus americanus 

Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 

Eutamias t owns endi 

Glaucomys sabrinus 

Mi crotus lo ngi c audit s 

Micro tus oregoni 

Micro t us towns endi 

Neotoma cinerea 

Pero mys cus mani en I at its 

Ta mi a s ci u ru s d o a g I asi 

Zapus trinotatus 

Canis latrans 

Fells concolor 

La t ra can adensi s 

Lynx rufus 

Maries aniencana 

Maries pennant i 

Mephitis mephitis 

Must el a e rmi n e a 

Mi i stela fre na t a 

Mustela vison 

Procyon lot or 

Spilogale putorius 

Ursii s am e ri c anu s 

Cervus canadensis roosevelti 

Odocoileus h. columbianus 



Common name 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California my otis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yumamyotis 

Townsend big-eared 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed ^ 

Townsend chipmunk 

northern flying squii 

long-tailed vole 

Oregon or creeping ^ 

Townsend vole 

bushy-tailed wood r; 

deer mouse 

chickaree 

Pacific jumping mou 

coyote 

mountain lion or coi 

river otter 

bobcat 

marten 

fisher 

striped skunk 

short -tailed weasel < 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civ 

black bear 

Roosevelt elk 

black-tailed deer 
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Figure TW-].-Twin Creek Research Natural Area, 
Jefferson County, Washington. 
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Figure TW-2. Typical forest community of biglea 
Sitka spruce, and vine maple found within po 
the Twin Creek Research Natural Area; note 1 
dance of epiphytes on the maples. 
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ILDCAT MOUNTAIN 
ESEARCH NATURAL 
AREA 1 

;ands of noble fir and associated 
lecies on mountain slopes and 
dgetops in the western Cascade 
ange of Oregon. 

Wildcat Mountain Research Natural 
vas established on March 18, 1968, to 
ve prime examples of noble fir (Abies 
a) stands as they occur on mountain 
in the western Cascades of Oregon. The 
,. (1,000-acre) tract is located in Linn 
y, Oregon, and is administered by the 
izie Bridge Ranger District (McKenzie 
5, Oregon), Willamette National For- 
he tract occupies portions of sections 
, 21, 22, 27, and 28, T. 14 S., R. 6 E., 
nette meridian (fig. WM-1). The south - 
>undary is marked by Forest Road 147 
ie dividing ridge between Browder and 
[grass Creeks (fig. WM-1). The northern 
ary is based on various natural features 
iither directly or as control points. It 
t 4420' N. latitude and 122"06' W. 
ude. 

ESS AND 
OMMODAT1ONS 

3 easiest to approach the vicinity from 
the north (Albany and Sweet Home), 



Tombstone Summit onto Forest Road 
and follow it to Forest Road 147 ar 
natural area. From U.S. Highway 126 
north onto Forest Road 1645 (about 1 
or 9 miles east of McKenzie Bridge B 
Station). The natural area can be reach 
this and Forest Road 1345 or via Fores' 
147 which leaves Forest Road 1645 ab< 
km. (1.5 miles) north of U.S. Highway 1 
Forest Road 147 provides access to r 
the southern edge of the natural area, a 
abandoned Wildcat Mountain trail trs 
the western half, terminating at the s 
of the mountain. 



ENVIRONMENT 

The Wildcat Mountain Research IS 
Area extends across the summit ri 
Wildcat Mountain onto the north si 
Bunchgrass Mountain (fig. WM-1). 
tions range from about 1,160 m. (3,80C 
the bottom of a drainage in section 
1,632 m. (5,353 ft.) at the summit of \ 
Mountain. Several distinctive topO 
units can be recognized: (1) the sou 
face of Wildcat Mountain which has me 
(20- to 40-percent) slopes at its base 
creasingly steeper (50- to 70-percen 
dients near the summit; (2) the nor 
of Wildcat Mountain which is large!; 
or precipitous (50- to over 100-percent 
and has frequent rock outcrops; and 
drainages on the north slope of Bum 
Mountain and associated ridges whic 
steep (30 to 80 percent) but genera 



sites (Peck et al. 1964). However, recent 
studies indicate that ". . . these areas of 'High 
Cascade' rocks which have been mapped with- 
in the Western Cascade Province are not to 
be associated in time or in place of origin 
with High Cascade volcanism." (Taylor 1968). 
Topographically the natural area is certainly 
consistent with the deeply eroded character 
of the western Cascades, and it lies several 
kilometers west of the recognized boundary 
(approximately the McKenzie River) between 
the western and high Cascades. 

The dominant rock type is andesite. Vol- 
canic tuffs, breccias, and possibly, intrusive 
plugs and dikes also occur in the area. Peck 
et al. (1964) have provided some data on the 
lithology and petrography of the volcanic 
bedrock. Residual materials are covered with 
aeolian deposits of volcanic ash except where 
the ash has been removed by erosion. The 
source and age of the ash deposits are un- 
known, but there are many possible vents in 
adjacent parts of the high Cascades (Taylor 
1968). 

The wet, cool climate of the natural area is 
typical of subalpine areas in the Cascade 
Range. Precipitation is heaviest during the 
winter months (November through March); 
only 4 to 5 percent occurs during the summer 
(June through August). About half of the 
precipitation occurs as snow and accumulates 
in winter snowpacks which reach maximum 
depths of 2 to 3 m. (70 to 120 in.) between 
February and March. The peak of snowmelt 
typically occurs in May and is completed by 
June or early July. There are no nearby cli- 
matic stations which provide useful climatic 
indices for the natural area. However, head- 
quarters of the U.S. Army Corps of Engineers' 
Willamette Basin Snow Laboratory was lo- 
cated in the pass between Squaw and Wildcat 

Mnnnt.fl.ina ahrmf 1 Vrn (ft K mil^ TTT/-^* ^f+i** 



Mean January temperature . 

Mean July temperature 

Average annual precipitation 
June through August 

precipitation 

Snowfall (water equivalent) . 



Since the mean elevation f 
study is 1,045 m. (3,430 ft.; 
lower on the natural area 2 
higher; an isohyetal map 
4,065 mm. (150 to 160 in.) 
tation on the natural area 
of Engineers North Pacil 
The numerous data collecte 
Basin Snow Laboratory 2 
"Snow Hydrology: Summ 
Snow Investigations" (U. 
Engineers North Pacific ] 
are on file at the division 
Oregon. 

Soils in the area are poor 
Podzolics. In some locatio 
discern any profile develc 
however, the surface 15 to 
of soil is a weakly expre 
comprised of dark brown, 
or sandy loam with weak 
structure. This soil materi 
as "fluffy" and is always 
density. Soil texture usual! 
ation throughout the pro 
increases with depth and < 
60 percent by volume at 4 
to 23.62 in.). Despite abun 
ments in the profile these s 
largely derived from aeoli 
canic ash. Forest floor thi< 
4 to 8 cm. (1.5 to 3 in.) i 
underlain by a very thin, 
horizon. 



j WM-1. Areas of SAF cover types can 
marized as follows: 2 * 

Name Area 

acific Silver Fir-Hemlock 209 ha. (517 acres) 
(noble fir-dominated) 

acific Silver Fir-Hemlock 38 ha. ( 95 acres) 
(Pacific silver fir- 
dominated) 

lountain Hemlock-Sub- 
alpine Fir 22 ha. (55 acres) 

>ougl as-Fir-Western 
Hemlock 17 ha. (43 acres) 

are 117 ha. (289 acres) of nonforested 
ivithin the natural area, which include 
cliffs, meadows of various types, and 
lelds (fig. WM-2). Kuchler (1964) types 
anted include Silver Fir-Douglas Fir 
(3) and Fir-Hemlock Forest (4). Most 
natural area lies within the Abies 
\is Zone; the Tsuga mertensiana Zone 
esented at higher elevations (Franklin 
frness 1969). 

most important and nearly ubiquitous 
)ecies in the natural area is noble fir. 
L30-year-old stands located in the south- 
n quarter and 300-year-old stands in 
stern third of the natural area provide 
ait examples of this species. Pacific 
fir (Abies awabilis), Douglas-fir (Pseu- 
<a menziesii), and mountain hemlock 
i mertensiana) are common associates. 
\ silver fir is absent from the overstory 
le of the pure noble fir stands but is 
it everywhere as seedlings and saplings; 
>w stands at highest elevations Pacific 
fir and mountain hemlock are the only 
s present. Douglas-fir is most abundant 
drainage in section 22 and is nearly 
: at higher elevations. Some of the 130- 
Id stands contain residual 450-year-old 
as-fir specimens which survived the 
.ction of the previous stand; young, 



generally subordinate in the crown cane 
dominant noble firs. 

Other tree species present within the 

ral area are western white pine (Pinus % 

cola), Alaska-cedar (Chamaecyparis m 

tensis), and western hemlock (Tsuga h 

phylla). The pine is scattered througho' 

area, but much of it is presently dead or 

from attacks by bark beetles and whiti 

blister rust. Alaska-cedar is generally 

on rocky habitats along the ridgetop 

around some meadow areas. Western 

lock is essentially confined to lower elev* 

Mensurational data have been col 

only from the younger forest stands 

natural area. Dominant noble fir in the '. 

productive southwestern part of the n 

area average 75- to 100-cm. (30- to 

d.b.h. and 50 to 55 m. (160 to 180 ft 

Ring counts on roadside stumps indi 

range in age from 120 to 137 years; thes 

substantiate the age class recognized 

1960 inventory. Douglas-fir of the sar 

in these stands average 15 to 30 cm. (I 

in.) smaller in diameter and 2 to 5 in 

15 ft.) shorter than the dominant nob 

The scattered old-growth Douglas-fi 

commonly 125- to 150-cm. (50- to 

d.b.h. and about 450 years old. Doi 

Pacific silver fir and mountain hemlock 

growing on poorer sites average 30- to 

(12- to 24-in.) d.b.h. and 30 to 35 m. 

120 ft.) tall at 120 to 130 years. Trees 

in stands over 130 years of age are, of 

larger in size, given comparable site 

tions. Maximum diameters observed 

are 186.7 cm. (73.5 in.) at b.h. for n 

and 91.4 cm. (36.0 in.) b.h. for Pacifi< 

fir. 

Based on size class distributions, 
sional trends apparently favor grad 
nlacement of most forest tree spei 



stands, Pacific silver fir commonly dominates 
both seedling and intermediate size classes 
(fig. WM-3). Pacific silver fir seedlings and 
saplings are also much more abundant than 
those of mountain hemlock in mixed stands 
of these species. In general, noble fir is failing 
to reproduce within closed forest stands; 
however, seedlings are abundant on the forest 
floor after a good seed year and may persist 
for several years before dying. Mountain 
hemlock and Douglas-fir also appear inef- 
fectual in reproducing themselves in forest 
stands. 

At least four major forest communities can 
be recognized within the natural area based 
on the limited sampling thus far: Abies pro- 
cemlClintonia uniflom, Abies proceralAch- 
lys triphylla, Tsuga mertensiana - Abies ama- 
bilislXerophyllum tenax, and Abies aniabilis/ 
Vaccinium mem branaceum - Xerophyllu m 
tenax. 3 

The Abies proceralClintonia uniflora com- 
munity is found on productive, relatively 
mesic sites. It is characterized by a herb-rich 
under story which averages 40- to 45-percent 
canopy coverage; in some dense stands the 
coverage is much less (fig. WM-3). Typical 
species include Achlys triphylla, Anemone 
deltoidea, Chimaphila menziesii, C. umbel- 
lata, Clintonia uniflora, Cornus canadensis, 
Galium oreganum, Pyrola picta, P. secunda, 
Pteridium aquilinum, Rubus lasiococcus, 
Smilacina sessilifolia, Tiarella unifoliata, 
Viola glabella, and V. sempervirens. Cornus, 
Smilacina, and Clintonia usually have the 
highest coverage of herbaceous species. Vac- 
dnium membranaceum has high constancy, 
but its coverage is relatively low (1 to 15 
percent). 

Abies proceralAchlys triphylla communi- 
ties are found on somewhat poorer sites, e.g., 



coverage. The herbaceous 
latively well developed an( 
Achlys triphylla, Pyrola * 
aqi(ilinum, Smilacina ,s*< 
orega nit M , Viola (/la bella 
virem. The Achlys and 5 
have the highest herbaceoi 

The Txuya mertenxiai 
Xerophylliim tenax comrr 
the poorest forested habit 
the shortest, coolest gro 
shallow soils. Only two sp 
in the understory % 
and Vaccinium membra) 
ceous Xerophijlltnn com 
with canopy coverage of 
(fig. WM-3) \ 

A fourth forest comr 
a m a h H ixlVa cc i nimn men 
phyllum tenax i is at leas 
resented in the natural are 
in character between the 
phyllum and the Ahic-xL 
significant coverage of Va< 
ceuM, Xvrophyllum tenax 

There are also a vari 
communities in the Wik 
search Natural Area. Thet 
munities on logged and 1 
(2) meadows of various ty 
munities, and (4) comn 
with rock outcrops and el 
of areas clearcut and br 
1952 (in section 20) and 
21 and 28) were incorpora 
area. The serai communiti 
areas are typical of early : 
succession on forest hab: 
Ceanothux velittiniix) don 
(more advanced) clearcut 
other. Natural regeneral 



organic soil has developed; it is rela- 
rare in the natural area, occurring most 
intly adjacent to Sitka alder (Alnus 
:a) thickets. Typical dominants are Vera- 
viride, Senecio triangularis, and Valeri- 
\itchensis. The Mesic Meadow type 
es habitats where moisture is typically 
ate until midsummer. Dominants are 

parviflorus, Pteridium aquilimim, and 
ckia Occident alls. There are many asso- 

herbaceous perennials, e.g., Eriyeron 
?, Lupinus latifolius , Polygon-urn phy- 
tefolium, Cirsium eenta-area, and Vicia 
wna var. truncata, and occasional 
eral annuals, e.g., Gayophytam hannle. 
ype of meadow is probably the most 
ive within the natural area. In some 
ns, invasion of trees, especially noble 

taking place; in others, there is no 
ce for such successional changes, and 
>adow community appears stable. Sub- 

Xeric Meadows occur on sites with 
v, rocky soils where moisture becomes 
[ relatively early in the growing season, 
tentative species are Gilia a(/(/re.</ata, 
\ytuni diff u.xani var. par w'JIo rani, 
arpus ini hrica I //..s, Poly go n H ni doag- 

Navarretia dl ra ricata , Mic ro.s / r /v.s 
s, Collhma parrijlowt, Crr<tKtinni ar- 
and Rumej' acctoNclla. 

sites adjacent to the meadows and 
steep, north-facing slope's on Wildcat 
ain, and talus associated with rock 
)s are occupied by shrub communities. 
,lder is the typical dominant on wetter 
ites and steep north slopes forming 
tickets. Deep winter snow accumu la- 
nd extensive snow creep cause strong 

of the 3- to 5-m.-(10- to IG-ft.- ) 
er stems. In a nearby area, the occur- 
f these stands has been related to high 
ter tables due t/> m*nH 



munities occupying relatively dry talus 
mtergrade, in some cases, with Sitka 
communities which may be found on n 
portions of the same talus patch. Both 
of shrub communities appear to be 
community types as there is genera 
evidence of encroachment by tree specie 

The communities found on rock ou 
and cliffs have not been examined. The g 
present undoubtedly include many of 
listed by Hickman (1968) for the 
Ridge and Vertical Outcrop habitats 
nized in his floristic study of the w 
Cascades. The Outcrop Ridge habitat is 
on south- and west-facing slopes, wher< 
wasting of small fragments has prc 
small outcrops of barely exposed paren 
eroded parallel to the general slope 
area. Many species root in weathered 
or pockets of finer material, includinj 
phinium menziesii var. pyramidale, ( 
leja hispida, Pemtemon procerus var. b 
a-HthuK, Sedum stenopetalum and S. dive 
Eriophyllum lanatum, Arctostaphylc 
wtdc-HmN, Comandra umbellata, Lorn 
HHirt-indalei, Sanicula graveolens, Erioc, 
conipoM'.t-am, Juiiiperus communis, Er\ 
folioxax var. confinis, Arenaria capillar 
am erica- na, EryM.mum asperum., and Ph 
licterophylla.. Species such as Saxifraga 
chialix var. vvsperti-na and Penstemon 
cola are typical of the exposed Vertica 
crop habitat. 

Mammals believed to utilize the n 
area as residents or transients are lis 
table WM-2. 

The only specialized habitats kno^ 
occur on the natural area, which h^ 
already been mentioned, are the live s 
and streamside areas. 



dense tree regeneration. Sheep grazing 
5 frequent in mountain meadows in this 
t of the Cascade Range into the 1930's. 
has undoubtedly influenced the character 
the various meadows found within the 
;ural area. 

Mtost human disturbance is along the south- 
L margin of the area although it is con- 
ered minor; this area will probably also 
the focus of any future problems. Two 
all areas (fig. WM-1) totalling about 4 ha. 
) acres) were clearcut prior to natural area 
,ablishment. Some mortality (mostly wind- 
*ow) is associated with the margins of these 
; arcuts and of Forest Road 147, particularly 
mediately northwest of the Wildcat-Bunch - 
ass Mountain saddle. Some damage from 
a,d construction (sidecast dirt and rock) 
jo occurred in this area. 
Natural disturbances appear to be minor 
thin the natural area since the bulk of the 
mds were established 130 years or more 
0. The scattering of younger stands sug- 
sts some minor wildfires have occurred in 
e last 50 years. Dwarf mistletoe is present 
noble fir in at least some of the area, and 
ere also appear to be small scattered pockets 
root rot. 

ESEARCH 

A number of research projects are already 
progress at Wildcat Mountain Research 
atural Area: 

1. Cone production by noble fir has been 
served annually since 1961 (Franklin 1968) 
id that by mountain hemlock and Pacific 
iver fir since 1967. 5 This study will continue 
itil at least 1972. 

2. Total amount and quality of annual 
ledfall has been under study since 1968, and 
ds research will continue until at least 



silver fir stand at about 1,430 m. (4 
the north slope of Bunchgrass Moi 
WM-3). 

3. Vegetation-soil plots (10) ] 
taken within the natural area as 
study of the forest communities 
environmental relationships in t' 
western Cascades of Oregon. Thes* 
incorporated into the resulting clas 

4. Numerous collections of soil 
been made within the natural area 
Service and Oregon State Univ< 
cologists. 8 

5. Stem analyses of noble fir and 
species have been made on spec 
immediately adjacent to the nat 
Both the least and most productiv 
represented in these samples. Tl 
presently being analyzed (DeMars 
and Bell 1970; Herman and DeM 

This natural area is considered 
to the H. J. Andrews Experimen 
located 8 km. (5 miles) southwest, 
additional representation of higl 
true fir forest. The possibility exis 
comparable forest areas on the ex] 
forest for work involving destructiv 
or manipulation and using the na 
as a control site. 

The H. J. Andrews Experimen 
(including Wildcat Mountain Res< 
ural Area) is also an intensive 
for the U.S. International Biolo 
gram's Coniferous Forest Biome 1 
Ecosystems project. Two plots I 
in this ecosystem research are locj 
natural area. 9 One plot is locatec 
noble fir-Douglas-fir stand in the soi 
corner of the natural area and it 
located in a mountain hemlock-Pa 
fir stand on the north slope of E 



ain At present, soil ana air tempera- 
plant moisture stress, foliage nutrient 
t and phenology are being monitored 
3 e plots. Many additional studies are 
d for 1972 and 1973. Small mammal 
tions are also under study within the 
ain hemlock-Pacific silver fir stand. 

natural area provides a number of 
[ research opportunities besides those 
[e in connection with already active 
ch projects. These include research on: 
a two small watersheds which occupy 
,stern half of the area; (2) subalpine 
! of varying age, composition, and pro- 
ity, including some of pure noble fir; 
mntain meadows typical of those found 

western Cascades; and (4) succession 
all, recently cutover tracts incorporated 
i the natural area. 



MP4U MCKIAL 

PHOTOGRAPHS 

Special maps applicable to the natura 
are: Topography 15' Echo Mountain, 
gon quadrangle, scale 1:62,500, issued 1 
U.S. Geological Survey in 1955; and gt 
Reconnaissance Geologic Map and Se 
of the Western Cascade Range/Oregon, 
of Latitude 43 N., scale 1:250,000 
et al. 1964), Geologic Map of the Centra 
of the High Cascade Range, Oregon 
iams 1957), and Geologic Map of Oregon 
of the 121st Meridian, scale 1:500,000 
1961). Either the District Ranger (Me] 
Bridge Ranger District) or Forest Sup< 
(Willamette National Forest, Eugene 
gon) can provide details on the most 
aerial photo coverage and forest type 
for the area. 
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Table WM-l. 

Major species 3 SAP Age Area 



NF,DF 
MH,PSF 
PSF, MH 

NF 
PSF 

PSF, MH 
MH,PSF 

NF 
NF 

NF, DF 
NF, DF 
NF,PSF 
NF, PSF, MH 
PSF, MH.NF 
DF, NF 
DF, NF, WH 



SAF 


Age 




type 


class 4 






Years 


Ha. 


226 


10 


4.0 


205 


30 


4.0 


226 


20 


4.0 


226 


30 


4.0 


226 


70 


2.0 


226 


120 


12.2 


205 


140 


18.2 


226 


70 


4.0 


226 


120 


8.1 


226 


120 


72.9 


226 


300 


48.6 


226 


300 


36.4 


226 


350 


28.4 


226 


350 


20.2 


226 


120 


4.0 


2 SO 


180 


16.2 



287.6 



1 Based on I960 inventory of the Willamette Na- 
onal Forest. 

2 Alphabetical symbols refer to forest type: KM, 
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Scientific name 

Nei'i rot rich us </ihi>si 
Scapanus orarius 
Scapfuitts toirnsendi 
Sores hen el it-ii 
Sores painstris 
Sores troirhridt/ii 
Sores ray runs 

Lasionyeterls nocfi nt(j //x 
L((sinrus ho real in 
Last iimn rinerctis 
Myo t IK californ ien s 
Myotis e rot is 
Myotis IHC if ({(/us 
Myotis t In/ sa nodes 
Myotis rolans 
Myo t is y it nia n ens is 
Pleeotns toicnsendi 
LcpHfi aniericanits 
Och otona pri n reps 
Aplodontia rufa 
Arborinins \ 
Arborinms ( 



Erethizon (hraatiun 
En taut tax anioennK 
Eittamiax toirnHendi 
Glanconi // Ka b ri mix 
Mi c rot nn lon</i<-au<tnx 
MicrotHK oreyoni 
Microtits richardxo 



Neotonia dnerea 

t'HK Manic-Hiatus 



TaniiasciHniKdoitylasi 
Thorn omys mazania 
ZapHs tritiotatHK 
Canis I at rait a 
Cauis lupus 
Fetis concolor 
Gulo IHSCHS 
Lynx rufiis 
Martes americana 
Maries pennant I 
Mnstela ertninea 
Must el n. f>>0i,n+~ 



shrew mole 

coast moli' 

Townsend mole 

marsh shrew 

northern water shre 

Trowhrici^e shrew 

w an (li*rin; shrew 

!itf l>rown hat 

silver-haired hat 

re<l hat 

hoary hat 

< 'alifornia myotis 

lori^eai-ed myotis 

little hrown myotis 

fringed myotis 

lon^leR^ k d myotis 

Yuma myotis 

Townsend hi^-cared 

snows hoe hare 

pika 

mountain heaver 

white-footed vole 

red t ree vole 

< "alifornia red-hacket 

pon-upine 

.\vllow-pirio chipmunl 

Townsend chipmunk 

northern flying s<juiri 

lon^j;-t ailed vole 

f )rej.;ori or creeping v< 

Richardson vole 

Townsend vole 

I u shy -tailed wood rat 

deer mouse 

heather vole 

chickaree 

Mazama pocket j^opho 

Pacific jumping nioust 

coyote 

wolf 

mountain lion or cou^j 

wolverine 

l>ohcat 

marten 

fisher 

short-tailed weasel or < 
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SECTION LINE 
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NOBLE FIR-DOMINATED FOREST WITH PACIFIC SILVER FIR 



NOBLE FIR^DOMINATED FOREST WITH DOUGLAS-FIR 

MIXED FOREST OF PACIFIC SILVER FIR AND MOUNTAIN HEMLOCK 

MIXED FOREST OF DOUGLAS-FIR AND NOBLE FIR 

ROCKY AREAS 

MOIST MEADOWS AND BRUSHFIELDS 



Figure WM-3. Forest communities of Wildcat Mountain R< 
search Natural Area. Upper left: Community of Tsug 
mertensiana-Abies amabilis/Xerophyllum tenax; the aj 
proximately 130-year-old trees average 30- to 60-cn 
(12- to 24-in.) d.b.h. Upper right: Nearly pure stand c 
noble fir growing along Wildcat Mountain trail; the< 
approximately 130-year-old trees average 75-cm. (30-in 
d.b.h. and 45 m. (150 ft.) tall. Lower left: Older stan 
(approximately 180 years) of noble fir showing abui 
dant seedlings and saplings of Pacific silver fir, tt" 
probable climax species. Lower right: Collecting coi 
tents of seedtrap in stand of mountain hemlock an 
Pacific silver fir as part of long-term study of tree see< 
ing habits on the natural area. 
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lesearch Natural Areas in ureguii uiu Yvaani 6 wii 
idebook for Scientists and Educators. 1972. 
c Northwest Forest and Range Experiment Station, 
md, Oregon. 



WILLAMETTE 
lODPLAIN RESEARCH 
NATURAL AREA 1 

rassland and Oregon ash forest on 
et bottom lands in Oregon's Willa- 
ette Valley. 

Willamette Floodplain Research Na- 
^rea provides an excellent example of 
issland-forest community mosaic found 
; valley-bottom habitats or flood plains 
tern Oregon's Willamette Valley. Orig- 
established on December 27, !%(>, to 
lify unplowed, near-natural grasslands, 

since been relocated and enlarged to 
e typical flood plain forests of Oregon 
'raxinus latifolia). The l)7-ha. (2. 4> )9-acre) 
is located in Benton (.ounty, Oregon, 
administered by the William L. Kinley 
lal Wildlife Refuge (Rout.e 2, Box 208, 
.lis, Oregon), Bureau of Sport Fisheries 
r ildlife. It occupies portions of section 

13 S., R. 5 W. f Willamette meridian, 
26' N. latitude and 12M 18' W. longi- 
ig.WP-1). 

ESS AND 
OMMODAT1ONS 

natural area is located about 1(> km. 
les) south of Corvallis, a short distance 
)f U.S. Highway <)<)W. A gravelled all- 
sr road provides access to within a few 
ed feet of the west boundary ; from 



ground. Commercial accommodation 
available in Corvallis; there are no 
campgrounds within the Refuge. 

ENVIRONMENT 

The Willamette Floodplain Research 
ral Area is located on essentially fla 
ography typical of the floor of the Wills 
Valley. Elevation ranges from about 
88 m. (270 to 290 ft.). Gentle swale 
ridges, which are most easily distingi 
on aerial photographs, provide the or 
lief. Muddy Creek, a small, turbid, me, 
ing, valley-bottom stream, flows throu: 
center of the area. 

The natural area is located on valley 1 
alluvium consisting of unconsolidat* 
sands and gravels (Yokes, Myers, and I 
19f>4). These alluvial materials belon 
group known as the Willamette silts, 
are believed to be of the Wisconsin ag 
to a Recent group. Piper (1942) pi 
additional details on these materials. 

The natural area is located in westei 
gon, an area of mild, moist climate. Ho 
it is within the Willamette Valley, w] 
located between the Coast and Cascade E 
and is, therefore, subject to the son 
warmer and drier climate typical of ii 
western Oregon valleys. The summ 
period is especially pronounced. Repr< 
live climatic data from the Corvallis w 
station, which is about 16 km. (10 
north, are as follows (U.S. Weather I 



sries found in the natural area are the Dayton 
id Woodburn silt loams and Waldo silty 
ay loams; the approximate percentage of 
le area in each series is 65, 20, and 15 per- 
jnt, respectively. The grasslands occupy a 
losaic of Dayton and Woodburn silt loams. 
he forested areas are mainly found on the 
fayton series (80 percent), with some Waldo 
eries along the western boundary. The rela- 
lonships of several of these soils to geomor- 
hic surfaces have been described by Balster 
nd Parsons (1968). The Dayton series has 
een classified as a Planosol and Typic Alba- 
ualf by the old and new soil classifications, 
espectively. It consists of a shallow, poorly 
[rained silt loam over clay developed in water- 
ieposited silts over older underlying mater- 
als. A typical horizon sequence is as follows 
the plow layer (Ap) is, of course, absent in 
he natural area): Dark grayish brown Ap 
rom to 20 cm.; Grayish silty clay loam A2 
rom 20 to 38 cm.; and Dark grayish clayey 
IB2t from 38 to 83 cm. Detailed studies have 
;hown that the boundaries between the A2, 
32, and C horizons represent depositional 
liscontinuities (Parsons and Balster 1967). 
Che Woodburn silt loam can be classified 
*s a Brunizem or Aqualtic Argixeroll. The 
ray deep moderately well-drained silt loam 
surface soil and silty clay loam subsoil is 
ieveloped in silty alluvial deposits. A typical 
tiorizon sequence is as follows (the plow layer 
(Ap) is absent in the natural area): Very dark 
grayish brown Ap from to 20 cm.; Dark 
brown A3 from 20 to 40 cm.; Dark brown Bl 
from 40 to 60 cm.; and a dark brown silty 
clay loam B2t from 60 to 120 cm. 

BIOTA 

The natural area is almost evenly divided 

" - 



Dyrness(1969). 

The grasslands found on the 
Floodplain Research Natural Ai 
bably as natural as any remainin 
wet bottom land habitat anyw 
Willamette Valley. These commi 
rich mixture of native and introd 
and of grasses, grasslike plants 
Typical dominants include Care 
leporina, Alopecnrns yenicnlatus 
K/ff caexpitoxa, and liorden m bract 
Forbs commonly encountered incl 
(/a inteyrifolia, Lowatinm hrads) 
lea millefoliu tn, Rannnculnx ort 
Veronica xcutellata, Potentilla g-\ 
sot is rerxicolor, Sidaleia nelxoni\ 
trifidnni, and Hi/ peri en M perfon 
species known to occur include Sid 
strix, Geranintn diNxectnm, G. mo 
parr (flora, Carda mine olif/oxpern 
spp., Cenixtinm (/low era t inn t Plat 
lata, Lttzula cowoxa, Cares la) 
iniilateralis, Rnme.r acetoxella, I. 
rr.sfm, Trifoliinn dnhinm, Minntt 
Sixyrincliiit m (tn(/nstifolin ni, Jinn 
J. bnfoninx, Kromnx commntati 
rexca, Geranium ore(/aninn, Orth 
piditx, and Kpilohhnn (jlandu 
champsia danthonioides and P 
fif/uratitH are common dominants 
microsites. 

Some shrub and tree 1 species an 
scattered through the natural & 
ash, Roxa nntkana, Spiraea dou( 
fusca, Cratacynx donylasii, and . 
alnifoiia are among the more con 
photographs (Fig. WP-1) reveal t 
and shrubs are not uniformly dist 
the grassland; instead they appes 
est on convex topography or 
Woody plants appear to be ext< 



r little descriptive work has as yet been 
[ out on the forest stands. Oregon ash is 
yor dominant but Oregon white oak 
us garryana) becomes a codominant or 
int in the stands located west of Muddy 
(fig. WP-2). The Oregon ash stands 
msiderably in age and in density and 
dtion of understory. Some of the denser 
stands have essentially no ground vege- 
All of the lowland forest is, of course, 
to flooding by tin* overilow of Muddy 
very winter. 

mals which are believed to occur on 
lamette Floodplain Research Natural 
5 residents or transients are listed in 
T-l. The western pond turtle (('///;/- 
irmorata) is found in Muddy Creek, 
f different bird species may be enroun- 
/ithin the natural area; a complete 
it of the birds for the Refuge is avail- 
Refuge Headquarters. Among those 
ting the natural area itself are all of 
ter fowl which periodically feed on 
ch as the dusty Canada goose i I!nintu 
!,sv.s var. orr/Vr ///(///.%), for which the 
refuge was established, marsh hawk 
cyaiicitx), sliort -eared owl (/I, --r/'n flurn- 
red-tailed hawk (/V/m jutntiirc/i:-;ix), 

Jgged hawk (/////rn /r///o/,//:;), western 

larks (Xtnnn-ll(t m-tjl< rfa j, golden- 
I sparrows ('/unat ricluu a! ricti pilla }, 
i shrike (Ldtiius r./v///>//nr). ring- 
sheasant (/Vw.s- /</////* rn/r///r//;;), Call- 
juail (Lophurti/.r c<iHfnru'irnx), and 
e(CV/////.s rinjhnunix}. Large numbers 
rds (Anux pl(tti/rlii/nctinsi are encoun- 
)ng Muddy ('reek at certain times of 



RY OF DISTURBANCE 



IK 4,'u " ine & ras siand stai 

the southwestern corner of the natural ai 
an abandoned field which is gradually U] 
K<>ing colonization by native plants; the 
was abandoned some time prior to 1964. 



RESEARCH 

The only research conducted thus fa 
the Willamette Floodplain Research Nai 
urea is by undergraduate students in ecc 
and wildlife from Oregon State Univer 
the^Refuge Manager can provide details. 

The natural area is a uniquely vali 
research site. It is one of only two sciei 
reserves which includes stands of Oregor 
and provides the only protected examp 
semi natural, unplowed Willamette V; 
grassland. Among the many opportunitie 
research include studies of: (1) success! 
processes, particularly in connection witt 
burning program planned for a portio 
the natural area; (2) variation in commu 
composition in relation to microtopogrs 
(swale vs. ridge); (3) the role of various ir 
dueed plant species; (4) long-term chang* 
I he forest-grassland boundary; and (5) aqu 
and semiaqualic organisms associated wi 
meandering valley stream. 



MAPS AND AERIAL 
PHOTOGRAPHS 

There are no special maps of sufficient 
tail t.o be of value. Aerial photographs ta 
in June 1970 are available from the Agri 
t.ural Stabilization and Conservation Ser\ 
Benton County ASC Committee, P.O. '. 
1027, (lorvallis, Oregon. The photo provid 
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Tentative nsi 01 mammais icr Willamette Floodplain Research Natur 

Scientific name 



\( ' uro t rich i < .s ///" h /> / 
Scu})(innx toicHxcmti 
Sores C(t(/r<tni* 



fj(t!tioHj/ctcris H(H'ti rUt/UH 

Is(tninrni* horcttlis 
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Common name 

opossum 

shrew mole 

Townsend mole 

wandering shrew 

pallid bat 

biff brown bat 

silver-haired bat 

red bat 

hoary bat 

California my otis 

lon^-eared myotis 

little brown myotis 

fringed myotis 

Ions-legged myotis 

Yuma myotis 

Townsend big-eared bat 

brush rabbit 

eastern cottontail 

Townsend chipmunk 

gray-tailed vole 

Townsend vole 

nutria 

dusky -footed wood rat 

muskrat 

deer* mouse 

( 'alifornia ground squirrel 

giant pocket gopher 

coyote 

bobcat 

striped skunk 

short-tailed weasel or erm 

raccoon 

gray fox 

black bear 

red fox 

black-tailed deer 
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Figure WP-2. -Natural features of Willamette Floodplai 
search Natural Area. Upper left: Typical view of Pv 
Creek showing streamside forest dominated by 
ash. Upper right: Grassland and Oregon white 
dominated stand in southeastern corner of the n 
area; note the mistletoe in the oak trees. Lowei 
Portion of grassland which has been lightly invad 
shrubs and trees; invading Crataegus (background) 
patch of Spiraea (center) are visible. Lower right: 
land area dominated by Deschampsia caesf. 
Alopecurus geniculatus, and Carex spp. 



Research Natural Areas in uregon ami Wa<mmt',tou 
uidebook for Scientists and K<luc*aturs. 11*72. 
fie Northwest Forest and Range Kxpfriment Station, 
;land, Oregon. 



WIND RIVER 
ESEARCH NATURAL 
AREA 1 

Id-growth Douglas-fir - western 
emlock stands growing in a valley 
i the southern Washington Cascade 
ange. 

Wind River Research Natural Area 
tablished on March US. P.i.'M, to exem- 
le old-growth Douglas-fir (/'.* tnlnir.mjn 
:,s/0 - western hemlock i Trtn/ti In t t /,.. 
i forests which originally covered manv 

in western Washington's ( 'asrade 

The 478-ha. (I.lSnarn-i tract is In 
n Skaniania County. Washington, and 
mistered hy the Wind Kner Ranker 
t (('arson, Washington i. <;itt'ini Pm 
ational Forest. If is als<, a part !' the 
liver Experimental Knn-.-.t, a l,:;sn ha. 
-acre) area maintain^! h\ the pacific 
r est Forest and kani'r KxiH-riinrnt 

for researcli and dfinmi .1 raf !n ,,f 
sment. technijui-s in t he Dniurja--. f ir 
I.S. Forest Servic-f p.,,i ,. Tf jf . i rarf 
s portions of sectinn.-. s, !' 
1 N-, Ii. 7 K. t Willanirli 
K-l). Boundaries are ha -d u 
i(Hisexce{>t for the ...,uth-rn l.oiiudar\ 
>n 20 which is in m . ( ;;n f n.. n.-nh .if 
iillel to Trout Creek. Th r natural area 
M'-M N. latitude and U! I ;,s \\'. 



c 
. Carson, and the Wind 



v 



Ranger station C 
' District). Justwestofthera 
turn onto Forest Road N417 v 
crosses the southwestern corner of the na 

; l ! va :! ( ' u !' :i ;f,, km - (2 miles ) from the & 

*.- K-n. ihe eastern edge of the nai 
area t-an he reached and is crossed by F( 
lu.ud N.ioo, u ]()W 8tandard road which | 
north tmm K, )rt!st Road N417 about Q g 
" -> mili-J west of the ranger station. 

A trail crosses section 20 and follows 
'"" t '"'''> e<! K e of section 21, connecting 
st Itoads N-117 and N400 and provi 
"<-<-s.s !<> the southern half of the natural j 
1 I"' northern half is probably easiest to r 
h.v i-russ-i-ouiitry travel from Forest Road 

\vhichciinihs I he eastern slopes of Trout C 
"''I just west of t.h natural area bound 
'I'h" nearest commercial accommodat 
:ire in Stevenson, about 24 km. (15 m: 
away. However, there are several imprc 
l"resf camps in adjacent portions of the \H 
Iliver Valley. 



ENVIRONMENT 

The natural area occupies gently sloping 
undulating tojH^raphy on the lower slope 
the U - iiu{ Riv4r valley and Trout Creek E 
an extinct shield volcano (fig. WR-1). Top 
raphy is somewhat steener in the northwest 



)0 ft.) 

Bedrock in the natural area consists al- 
3t entirely of olivine basalts of Pleistocene - 
sent age (Wise 1970). These materials are 
t of the flows which originated on Trout 
iek Hill. Wise (1970) has provided some 
rological information on these basalts. 
>ut Creek Hill is surmounted by two cin- 
cones, and bedrock in the natural area 
rarely encountered due to various surface 
)osits. Most of these, if not all, are com- 
5ed of volcanic ejecta of unknown sources, 
e lower slopes of Bunker Hill, at the 
;reme eastern edge of the natural area, are 
tupied by Eocene to Oligocene andesitic 
rhyodacitic pyroclastic rocks belonging to 
i Ohanapecosh Formation (Wise 1970). 
A. cool, moist climate prevails. Precipita- 
n is seasonal, peaking during winter months 
d reaching lowest levels during the summer, 
mmer drought periods of 2 months' dura- 
n have been recorded (Steele 1952). Much 
the winter precipitation occurs as snow, 
d at least some snow cover typically blan- 
ts the natural area during most of the 
nter. The following climatic data are for 
e Hemlock Ranger Station located about 
km. (2 miles) southeast of the natural area 
d are probably quite representative of con- 
tions there (Wind River Station in U.S. 
eather Bureau 1965); additional climatic 
.ta are summarized by Steele (1952) : 

ean annual temperature 8.7C. (47.8F.) 

ean January temperature 0.0C. (32.0F.) 

ean July temperature 17.5 C. (63.5 F.) 

ean January minimum 

temperature ~3.7C. (25.3F.) 

ean July maximum temperature . . 26.9C. (80.5F.) 
verage annual precipitation . . .2,528 mm. (99.51 in.) 
me through August 

precipitation 119 mm . (4.67 in.) 

verage annual snowfall 233 cm. (91.7 in.) 



Bruns Acides great soil group, 
profile located in flat topography in t 
part of the natural area is as follows 



01 4 to 8cm. 

02 3 to cm. 



Al 



to 25 cm. 



A3 25 to 50 



B21 50 to 74cm. 



IIB22 74 to 81cm. 



IIIB23 81 to 132cm. 



IIIB24 132 to 170cm. 



IIIB3 170 to 190 cm. 4- 



neral, sons - 

e podzolic from eu.st i<> th west, and 

wer to higher elevations within the 



area. 



Convenience all 478 hu.(UHO arms) c>i 

oral area can be classified us SAi< cover 

Douglas-Fir - Western Hemlock 

/of American Foresters 1HS4) and 

rt (1964) Type 2 t (Velar - Hemlock- 

Fir Forest. Localized areas could 

i y be typed as SAKtypt^ 22-1. Western 

ck Some of the swampier ground cm 
,tem edge of the natural area has sub- 
J amounts of western redcedar <//////</ 
) and there is sonic acreage <>i open 
and marsh. The natural area .is located 
the TMU<t )i<>1<-r<*i>liutl<i '/<' ut >' r!ink ' 
iDyrness (1% C .. However, it contains 
rising number of subalpine nr montane 
i amaMi* Zone) elements. considering 
w elevation it occupies; e.g., an abun- 
of Pacific silver fir (.!/<* "///"/"/'"I, 
onal noble iir l.-\/"V* /w, nn. and the 
Rhytidiopxi* /'<>/'//*/". This may be par- 
due to valley mieroelimutir iniluencrs. 
3t of the natural area is occupied by 
ear-old forest stands but there are ; s<me 
areas of younger a^v elasses Hii';. \VK 1 . 
notable is the apprnxiinat.ly7(-yrar-(il<l 
las-fir stand locatedsouthnflM. rest Uiad 
in section 20. This stand datrs fnm the 
Yacolt Burn. Two small areas al<mi; 
ortheastern boundary oft he natural area 
accidentally lo^rd when the adjac-enl, 
private, forest lands were rut .">n to <> (l 
jago; they are now occupied by a second 
th Douglas-fir stand, 
ee species found within th natural area 

' ' 



story position. Western redcedar is most c 
mon in the eastern extremity of the nat 
area. 

Stand growth and mortality in the nat 

area have been studied since 1947 (table ' 

1). Site productivity is only moderate, 

an average Douglas-fir site index of 130 (j 

class III) indicating Douglas-fir domir 

should average 40 m. (130 ft.) in heigl 

the index age of 100 years. The 350-yea 

stand contains a total stand volume of 

cu. m. per ha. (96,880 bd. ft. per acre) a 

making considerable annual growth de 

its advanced age (table WR-1). Most c 

growth is offset by mortality in the Doi 

fir and western white pine, however. Ai 

dernie of Douglas-fir bark beetles (Dey 

/m///* /).sT//f/o/.s// t f/a<0 which climaxed d 

11)51 to 1 J>r>*{, and windthrow (fig. WR-2^ 

been t he chief causes of mortality in Do 

iir. Mountain pine beetles (Dendroc 

niniiticolac) and white pine blister rust 

inirlinni ribicoln) have practically elim 

the w( k stern white pine. Some westerr 

lock have been lost to windthrow and 

mistletoe (Anntlliobiinn cawpylopodu 

factions. 

Korrst stands in the natural area ai 

tftvssintf toward a climax of western h( 

and Pacific silver iir, a process accelers 

hravy mortality in the Douglas-fir ove 

Alt hough Pacific silver fir is below its i 

<>lrvational range as a climax species i 

part () f the Cascade Range, it is repro 

t brouR'hout most of the natural area. Ii 

stands l^iciiic silver fir seedlings and s 

al v as abundant, as, or more so than, 1 

western hemlock. The growth and m- 

(htu (table WIM) further illustrate thi 

nf stand succession with heavy losses o 

lus-iir and western white pine from tl 



.b layer is typified by Berberis nervosa, 
minium parvifolium, Gaultheria shallon, 
tinium membranaceum, Rubus ursinus, 
in local areas, Rhododendron macro- 
Hum. Conspicuous herbs include Clin- 
a uniflora, Achlys triphylla, Pteridium 
ilinum, Xerophyllum tenax, Linnaea 6or- 
s, Trillium ovatum, Anemone deltoidea, 
maphila umbellata, and C. menziesii. 
or mosses are Eurhynchium oreganum, 
iptothecium megaptilum, and Rhytidiop- 
robusta. Moister habitats have greater 
srage of herbaceous species and less fertile 
Irier habitats greater amounts of ericads, 
h as Gaultheria shallon and Xerophyllum 
ix. Two stands sampled during a study 
brest communities in the southern Wash- 
ton Cascade Range were assigned to an 
\es amabilis I Gaultheria shallon Associa- 
i (Franklin 1966) ; at least a part of the 
a could be characterized by a Tsuga hetero- 
jlla/Acer circinatum - Berberis nervosa 
sociation. 

Mammals believed to utilize the natural 
a as residents or transients are listed in 
ole WR-2. Some minor hunting of larger 
ne animals occurs within the natural area. 
5helford (1963) observed that ants (Formica 
u melanotica) were the commonest insects 
animal paths. Tenebrionid beetles (Iph- 
nus serratus) and tiger beetle larvae were 
o in evidence. He also collected western 
ids (Bufo boreas) and tailed frogs (Asca- 
us truei) from the natural area, 
rhere are no permanent streams within the 
tural area. The ponds and swamps at the 
>t of Bunker Hill provide the major areas 
aquatic and semiaquatic habitat (fig. WR-2). 

ISTORY OF DISTURBANCE 



doned right-of-way can be located < 
difficulty. Recent logging on the s< 
of the natural area will undoubte 
some influence, possibly resulting in 
windthrow within adjacent portioi 
natural area. 

Natural disturbances appear to 
typical of overmature conifer fores 
region, i.e., losses to windthrow an 
pathogens mentioned earlier. Exce] 
small area burned in 1902, there is nc 
for wildfires within the natural an 
the last 200 to 300 years. 



RESEARCH 

Wind River Research Natural A 
long history of research. Many of 
ecological studies of Douglas-fir we] 
out here by Leo A. Isaac and his j 
(e.g., Isaac 1940, 1943). Included w< 
vations on natural seedfall, seed stor 
forest floor, seed germination und 
timber, phenology, and moisture c 
the forest floor. The screens used 1 
seed stored in the forest floor in 1 
1940) were located during a recon 
of the area in 1969 (fig. WR-2). 

The long-term study of tree gr 
mortality established in 1947 and 
lier (Steele and Worthington IS 
1961) is continuing. This study uti 
four 0.08-ha. (1/5-acre) growth \ 
hundred and eight 0.40-ha. (1-acre) 
plots, and twenty -seven 0.0016-ha. 
ground vegetation plots systematica 
over the natural area. A remeasur 
completed in 1971 and provides 2< 
record. 

Numerous observations have b 
within the natural area by visiting 



)f which is similar in forest type ami 
iment. The* possibility exists uf usin^ 
parts of the experimental forest fur 
involving destructive sampling or 

ilation and using" the natural area as 
site. 

5 AND AERIAL 
fOGRAPHS 

ial maps applicable t< the natural area 
)po(/mplii/ 15' Wind River, Wash- 
quadrangle, scale liO'J.^un, issued by 
3. Geological Survey in 1!C>7; and 

(rcolttt/if Mttjt uf' If 'tf .'-'It I in/ h* ft t 

;500,0()0 (liuntting- et al, UH;II. and 

C Map (Uld St ctiuns uf tin \Vnnl {{/ rt f 

tkanuniin CM /////*//, ir*/.- 1 //. '/////<//, scalr 



als 1 



Vancouver, 
details on the mot 
Re and forest type maps foi 

<'"l>i''s f a topographic map (scale <. 
'/" -"juals 1 mile, 50- or 10-foot con 
''t.'-'-vu s,for the Trout Creek Division o1 
\ nul K, Vl .r Experimental Forest, inclu, 
th- natural area, are on file at the Pa 
Northwest Fo n , st and Range Experin 
Statmn. Portland, Oregon. This map 
!-''!>ami hy Foa-st Service personnel in 1 
li.rords <>f a l<m cruise of the area, ar 
v-ry K-ncrali/,c(l type map based upon it 
also on file then-. 
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Table 



Research Natural Area 1 



, lllu mver 




: silver fir 
rnmJ-lar 

rnwhit " 



OTAL 




Ill and mortality (1947-59) 

Ni't Gross Mor- 

p-uwth growth tality 

.... . .Bd. ft./ acre. 

I.H 171* 350 



..; r, 71 

' 7 IWJ G14 



laptcd from Kinr I''*' 1 ' 



29.5 cm. ' 1 !. n;. 'i.' 
top. 



. Tentative list of mammals for Wind River Research Natural Ar 



Scientific name 

Neurotrichus gibbsi 
Scapanus orarius 
Sorex obscums 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus dnereus 
Myotis californiciis 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Pie coins towns endi 
Lepus americanus 
Aplodontia rufa 
Castor canadensis 
Clethrionomys gapperi 
Erethizon dorsatiim 
Eutamias townsendi 
Glaiicomys sabrinus 
Microt us longicau dus 
Microtus oregoni 
Neotoma cinerea 
Peromyscus manicidatits 
Tawiiasciii'nis donglasi 
Thomomys talpoides 
Zapus princeps 
Cam's I at rails 
Fells concolor 
Lynx rufus 
Maries americana 
Mephitis mephitis 
Mustela ermine a 
Mitstelafrenata 
Spilogale piitorins 
Ursiis americanHs 
Cervus canadens is 
Odocoileus h. colunibianus 



Common name 

shrew mole 
coast mole 
dusky shrew 
Trowbridge shrew 
wandering shrew 
bi^ brown bat 
silver-haired bat 
hoary bat 
California myotis 
long-eared myotis 
little brown myotis 
long-legged myotis 
Yuma myotis 
Townsencl big-eared bat 
snowshoe hare 
mountain beaver 
beaver 

Gap per red -backed vole 
porcupine 

Townsend chipmunk 
northern flying squirrel 
long-tailed vole 
Oregon or creeping vole 
bushy-tailed wood rat 
deer mouse 
chickaree 

northern pocket gopher 
western jumping mouse 
coyote 

mountain lion or cougar- 
bobcat 
marten 
striped skunk 
short-tailed weasel or err 
long-tailed weasel 
spotted skunk or civet cai 
black bear 
wapiti or elk 
black-tailed deer 




LEGEND 

BOUNDARY, WIND RIVER RESE 
NATURAL AREA 

SECTION LINE 
TRAIL 
ROAD 
STREAM 

SECOND GROWTH 
DQUGLAS-FIR 40-70 YEARS 



OLD GROWTH FOREST 



j /2 Mi. 






wK River se -< 

: W.ndthrown old-growth Douglas-fir 

tial and continuing mortality of Douglas-fir 'i 
Place due to insects, disease, and wind 8- Cl 
typical old-growth Douglas-fir trees. O Pacific 



. acc 

w^hin th $eVeral C nSpiCU US subordinate tree< 
w,thm the natural area. D: Fine stand of old 
Louglas-firs along Forest Road N400. 




B 




Figure W R-2.-~ Features of the Wind River Researc 
Area (continued). E: Screened frames used by 
in his 1928 study of tree seed storage in the fo 
F: Mixed stand of Douglas-fir and western 
showing typical understory dominants vine r 
Berberis nervosa; note the Pacific silver fir sap! 
center of the picture. G: Swampy area at th 
Bunker Hill which was probably created, at lea 
by beaver activity; the dead trees are most!' 
redcedar. H: Small pond, marsh, and swamp a 
of Bunker Hill at the eastern edge of the nature 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



WOLF CREEK 

RESEARCH NATURAL 

AREA 1 

Bitterbrush - bunchgrass communi- 
ties on granitic soils located along 
the lower east slope of the northern 
Washington Cascade Range. 

The Wolf Creek Research Natural Area 
was established February 1969 as an example 
3f the bitterbrush (Purshia tridentatd) - 
bunchgrass vegetation which occurs on gran- 
itic soils at low elevations on the east slope of 
the Washington Cascades. This vegetation type 
is important as winter range for big game 
animals. The 61-ha. (ISO-acre) tract is located 
^n Okanogan County, Washington, and is 
administered by the Winthrop Ranger Dis- 
:rict (Winthrop, Washington), Okanogan Na- 
;ional Forest. It is rectangular in shape; the 
>ast, north, and west edges are partly fenced 
md follow surveyed section lines and its south 
>dge borders Wolf Creek (fig. WW-1). It is 
ocated in the Nl/2 of section 1, T. 34 N., 
J. 20 E., Willamette meridian, at 4830' N. 
atitude and 120 15' W. longitude. 

\CCESSAND 
ACCOMMODATIONS 

A blacktop and gravel road terminates 
ipproximately 0.4 km. (0.25 mile) from the 



excellent during summer and often 
the winter due to limited snow ace 
Public accommodations are availi 
throp. 

ENVIRONMENT 

The Wolf Creek Research Nati 
located in steep rolling foothills of 
Range. It ranges in elevation fror 
m. (2,600 to 3,200 ft.). Topogr; 
from gentle and rolling to steep; 
ridgetop at the north boundary 
slopes adjacent to Wolf Creek aloi 
boundary are a series of small be] 
direction is southerly. Most of the ] 
are granite or granodiorite with 
mentary types at lower elevations 

A largely continental climate pr 
precipitation occurs as snow duri 
cloudy winters. Summers are wj 
precipitation, and largely cloudl 
3 months of drought are commc 
data from Winthrop, located in a ' 
(5 miles) to the southeast, are as f 
Weather Bureau 1965): 

Mean annual temperature 7 

Mean January temperature -7 

Mean July temperature 20 

Mean January minimum 

temperature -13.1 

Mean July maximum temperature . .30 

Average annual precipitation 368 

June through August 

precipitation 58 



Estimated areas by major community types 
are: 



Name 

Purshia trident atal Agropyron 

inerme - Festuca idahoensis 
Pinus ponderosaj Purshia trideu- 

tatalFestuca idahoensis 
Pinus ponderosa - Pseudotsnga 

menzi esi i/Symphoricarpos a I b us! 

Agropyron inerme 



Area 

32 ha. (80 acres) 
16 ha. (40 acres) 

8 ha. (20 acres) 



The Purs hial Agropyron - Festuca community 
type could probably be assigned to Kuchler's 
(1964) Type 55, Sagebrush Steppe. The 
PinuslPurshial Agropyron community type 
is assignable to SAF cover type 237, Interior 
Ponderosa Pine (Society of American Foresters 
1954), and Kiichler's Type 10, Ponderosa 
Shrub Forest. Pinus - PseudotsugalSyniphon- 
carposl Agropyron communities could be as- 
signed to SAF forest cover type 214, Ponderosa 
Pine -Larch -Douglas-Fir, and Kiichler's Type 
12, Douglas Fir Forest. The area falls within 
a forested zone but is largely devoid of trees 
due to soil factors and slope aspect. 

The Purshia tridentatal Agropyron hiernie - 
Festuca idahoensis stands are characteristi- 
cally dominated by beardless bluebunch 
wheatgrass (Agropyron inerme) and bitter- 
brush with some Idaho fescue (Festuca idaho- 
ensis), Balsam orhiza sigittata, Sandberg blue- 
grass (Poasandbergii), and very scattered pon- 
derosa pine (Pinus ponderosa) (fig. WW-2). 
This community type occurs from reasonably 
level benches to steep southerly slopes, some 
of which exceed 100 percent. The type can be 
related to either the Purshial Festuca or Pur- 
shial Agropyron types described by Dauben- 
mire (1970). 

The Pinus ponderosal Purshia trident atal 
Festuca idahoensis community is a very open 



The forest community o] 
and Douglas-fir ( I^citdotxtn/i 
reasonably representative o 
plant community potentials 
stands have overstories do 
derosa pine, but tree repnx 
Douglas-fir. Ground vegetati 
by Si/riipli<tric(trpoH a//>//.s ai 
bunch wheatgrass. Numeroi 
are fire-scarred at their base 
basal areas (20.5 sq. m. per h 
acre) and slow diameter gr< 
gest limited forest growth pc 

The area is important i 
mule deer (Odocoilcnx Iicnti 
they move off the tract suffie 
spring to prevent grazing d; 
Other mammals believed to i 
residents or transients ar< 
WW-1. 



HISTORY OF DISTUR 

Fire scars on ponderot 
ground fires periodically bur 
to initiation of fire control j. 
Lack of dominant old-growt 
area further suggests all poj 
have burned at some time, 
volume is present on the gn 
lire so one should assume it. 1 

The Wolf Creek Resean 
has been used as livestock i 
1900, primarily for cattle. II 
occurred in the late UKU)'s 
and caused a change of vej 
tion. However, in 1948, initi 
ing season was changed to 
time native forage has clriec 
it is low in livestock pal at* 
damaged by light use. Pr< 



)gging will be allowed, and timber harvest 
n adjacent lands should have no impact on 
le bitterbrush - wheatgrass communities. 

ESEARCH 

No research is known to be in progress on 
le Wolf Creek Research Natural Area. The 
rea provides interesting opportunities to 
;udy : (1) effects of winter-game use on palat- 
3le shrub-bunchgrass vegetation; and (2) 
iomass productivity in relation to soils and 
>pography in three closely related and inter- 
rading plant communities developed under 
single macroclimate. 

\APSANDAERIAL 
HOTOGRAPHS 

No special topographic or geologic maps 
e available for the natural area which are 
ifficiently detailed to be useful. Either the 
istrict Ranger (Winthrop Ranger District) 
Forest Supervisor (Okanogan National 
orest, Okanogan, Washington) can provide 
itails on the most recent aerial photo cover- 
ire of the area. 
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Order 
Insectivora 

Chiroptera 



Lagomorpha 



Rodent! a 



Carnivora 



Scientific name 

So/T.r ci He re us 

Sorc.c 

So re. i' 

Sores vayruns 

A n t roz o u x pa // Ulus 

Bptt'sicHsfuseus 

Laslo nyct cris nuet I r ga 

Lasntrns bnrealix 

La siu nt <s n neren x 

Myotitt califonticttx 

My oils evotis 

Myotix lucifut/HK 

Myotix thysan mlcs 

My otls volans 

My otls yiumtuensis 

Plecotus townsendi 

Lepus amcrirttHus 

Lepu ,s califo nt ten x 

Lepus townsendi 

Oehotona pnneeps 

Sylvilayux tint t nil i 

Castor canadenxix 

Cl e t h n o n o in yx (/a pp <<ri 

Erethizon dorxatu in 

Entatnias amoenux 

En t awias t owns e ndi 

Gl an c o tn IJH x a b n ti n x 

MannotaflaviwHtrix 

Micro t HX lo nyicai< dux 

Microtux wont a nits 

Microtnx orcyoni 

Microtnx nchnrdxoni 

Neotonia cine re a 

PC rogn a t h H.X pa rrn x 

Pero-myxc HX tn a n icnla t HX 



Sperm opkilux xa t n ra t HX 



Tkomomys talpoidex 
Zapus princcps 
Zapus trinotatux 
Canis latram 
Fells concolor 
Gitlo luscus 
Lynx canademix 
Lynx rufus 



nar 

niasked shre 
dusky shrew 
northern wat 
wanderings} 
pallid hat 
KiK brown ha 
.silver-haired 
i'ed hat. 
hoary hat 
California m;j 
lon^-eared m 
little brown r 
fringed myoti 
lon^-le^Kt'd n; 
Yuma myotis 
Townsend bi 
snowshoe har 
hlack-taile<i j<< 
white-tailed jj 
pika 

mountain cott 
heaver 

Capper red-ha 
porcupine 
yellow-pine ch 
Towns( k n<l chij 
northern flying 
yellow-bellied 
l>n;-tail'd vol 
mountain vole 
Oregon or cree 
Richardson vol 
bushy -tailed w 
(Ireat Basin po 
deer mouse 
heather vole 
< 'asrades niant. 
chickaree 
northern pocke' 
western jinnpin 
Pacific jumping 
coyote 

mountain lion o 
wolverine 
Canadian lynx 



M 





LEGEND 



BOUNDARY, WOLF CREEK RESEARCH NATURAL AREA 

ROADS 

'/4 V2 I Mi. 



Figure WW-2. Communities of Wolf Creek Res 
Area. Upper left: Community of bitterbri 
less bluebunch wheatgrass with occasior 
pine and forbs growing on a bench. Uppe 
munity dominated by beardless bluebunc 
with some bitterbrush and occasional pc 
growing on steep south slope. Lower lef 
derosa pine/bitterbrush/ldaho fescue com 
ing on an upper slope bench. Lower rig 
derosa pine-Douglas-fir community grow! 
soil and steep slopes probably represent 
zonal forest community. 



APPENDIX I 

Examples of Federal Agency Regulatio 
Governing Establishment and Use of 
Research Natural Areas 



Section 251.23 of Title 36, Code of 
Federal Regulations, which provides 
the authority for establishment of 
Research Natural Areas and other 
experimental areas on National For- 
est lands, reads as follows: 

The Chief of the Forest Service shall estab- 
lish and permanently record a series of areas 
on National Forest land to be known as experi- 
mental forests or experimental ranges, suffi- 
cient in number and size to provide ade- 
quately for the research necessary to serve as 
a basis for the management of forest and 
range land in each forest region. Also, when 
appropriate, the Chief shall establish a series 
of research natural areas, sufficient in number 
and size to illustrate adequately or typify for 
research or educational purposes, the impor- 
tant forest and range types in each forest 
region, as well as other plant communities 
that have special or unique characteristics of 
scientific interest and importance. Research 
Natural Areas will be retained in a virgin or 
unmodified condition except where mea- 
sures are required to maintain a plant com- 
munity which the area is intended to repre- 



Section 4063, as of February, 
follows: 

POLICY 

The Forest Service will c 
other public agencies and sue 
professional organizations as 
Conservancy, Society of Ameri< 
Society for Range Management 
cal Society of America, to establ 
tain an adequate number and 
search natural areas. The use < 
vice research natural areas by sci 
and outside the Forest Service 
certain educational purposes ii 

Research natural areas shouli 
many as possible of the major, n 
types or other plant communiti 
fled condition. Other forest or 
tions that have special or uniq 
istics of scientific or educational 
as outliers of grass or timber 
bog associations, or unusual coi 
flora may also be set aside. To wh 
is feasible, animal life also shou 
in unmodified condition. 



SIBILHY 

and establishment of research 
is on National Forest land may be 
:her in the research or National 
>urce management organization, 
rvisor s and research proj ect leaders 
ible for proposing establishment, 

rangers for protection. The scien- 
lucational uses made of natural 
>rest Service and other scientists 
ly be a research responsibility. 



natural areas should be large 

provide essentially unmodified 

n their interior portions usually 

res. Exceptions to the usual mini- 

) acres should be limited to truly 

f cases. Seldom can tracts smaller 

res be expected to maintain essen- 

>dified conditions unless they are 

' scenic or other areas that are 

in relatively unmodified condi- 



DON AND 

EMENT 

ih natural area must be protected 
vities which directly or indirectly 
Dgical processes if the area is to be 
observation and research on plant 
succession, habitat requirements 
insect and fungus depredations, 
riology, phenology, and related 
. Logging activities and uncon- 
;ing by domestic livestock are not 
The criterion for management of 
tural areas is for protection against 
ncroachments. 



posting may be needed to protect the area 

FENCES 

Research natural area boundaries neei 
not be fenced unless necessary for protectioi 
against livestock or excessive human use. 

PUBLICITY 

Publicity is generally limited to professions 
groups at either national, State, or universit; 
levels and mainly to inform scientists an 
educators of the location, vegetation types 
and administering agency in order to mak 
the fullest proper use of the research naturs 
areas. Other publicity should be avoided. 

PHYSICAL IMPROVEMENTS 

Generally speaking no physical improve 
ments such as roads, trails, fences, or building 
should be permitted within a research natun 
area. Temporary facilities needed for researcl 
such as instrument shelters, may be installe 
with the approval of the Station Directoi 
Except as essential to fire protection of adjoir 
ing lands, no buildings, roads, or trails shoul 
be permitted at or on the boundaries of 
research natural area. 

PROTECTION 

Fires within a research natural area shoul 
be extinguished as quickly as possible, but n 
cleanup, fire hazard reduction, or reforest* 
tion should be undertaken. 

No control of insects or disease should \ 
instituted unless the infestation or infectio 
threatens adjacent forests or will drasticall 
alter the natural ecological processes withir 
for example, white pine blister rust. Insec 
or disease- killed trees are a part of the natun 



>aten serious impairment of research 
itional value. Hunting, fishing, and 
r should be prohibited only if the 
of game, fish, and furbearers is likely 
a scale sufficient to affect the biotic 
dties. 

rriFic AND 

AT1ONAL USE 

^orest Service encourages use of re- 
latural areas by responsible scientists 
cators. Generally the educational use 
be at the upper classman or graduate 
level. Research on natural areas will 
itially nondestructive in nature. Stud- 
require timber felling, seedbed modifi- 
er extensive soil excavation should be 
L the experimental forests and ranges, 

.ar areas. 

use of the fragile character of most 
h natural areas, cooperative agreements 
rmally be prepared between the Forest 
: and non-Forest Service scientists out- 
briefly the mechanics of field research 
e limitations thereto. Forest Service 
its should cooperate in the research 
rer possible in order to derive the 
benefit from the work. 



Station Directors may authorize such n 
agement practices as are necessary to pres 
some representation of the vegetation 
which the natural area was created origin 
including Ribes eradication in white 
types, control of excessive animal populat 
or prescribed burning or grazing to mail 
a grass community. Only tried and rel 
techniques will be used, and theironly ^ 
the vegetative type would otherwise be 
without management. The criterion he 
that the management must provide a c 
approximation of the vegetation and the 
cesses governing the vegetation than wou 
possible without management. If doubt e 
about the need for vegetation manageme 
the reliability of the techniques, then no- 
should be done. Where management 
tices are necessary a portion of natural 
should be kept untreated as a "green cl 



MINERAL ENTRY 

Research natural areas should be with 
from mineral entry. 



APPENDIX II 

Index to Research Natural Areas 
By Forest Cover and Vegetation Types 

li Natural Amis described in fhi> i r uidt<!Mk an* indexed here according to 
r and vegetation types described by the Society of American Foresters (1954) j 
%!), respectively. The areas an- coded hnv according to the listing provided 
[ on the bark cover oi'this report . 



Mountain HemloeU - Sulalpiii- Kir 
Txi'tfd /in ft * tit'fi* i'f ,l*" f ' r? m 1 *'--^ 

Kn^elniann Spruee - Subalpin*- l-'ir* 

/'/'r'M/ t itr/i I ii'ti i' i f! i .!'''' '' '"'*''*' 

Red Kir 

,-1/iM .- nftitfititifti 

\Vhithark Piw 

/'/ ////.' " tiffin'!'"!'.' 



White Kir 

;\ /// r. 1 ' t'tlfit'ti!' 1 !" 

Larch I Jou^Sa:- -Kir 

1st \ri.i' tn't'itlt ifhih.' /' . ' -it!*!* <; 

(I rand Kir - I <areh 1 )uiii ( ia. !': 

t \lm :'. t/ftintli:' - lj!fi.>' "r-r f/ , '>' 

l^'iinloh- n (fd if * i/ , < t .': 

Poiulerosa !Mne - Lutvh - IhHit'l 



Area in which type exists 



At 



i;i;, MK. MI. ML. PK, RC,W 



, TW 

Picea HI tell e UNIX 



224 Western Hemlock np WA XT 

m / / A - / J- j ii.ri, JnLi., IjCj NC 1 'N"R' C\ 

225 Sitka Spruce - Western Hemlock DP m T n xin ^r 

T-i- -i ; AT-r > A ' njL J-*L/, JNL>. COTI 

Ptcea HitclicHHiH ~ I nit (/a lictcrophi/Ila 

126 Pacific Silver Fir - Hemlock gjj grj fr A T A M 

Abicx aHiabilix - Txin/a spp. ' ; ' ' ' SR,Y 



>27 Western Redcedar - Western Hemlock LA, LC NF OU 

Thuja plicata - 7V// (/a Itctcmplu/lla ' ' 

128 Western Redcedar Q F 

Thuja plica t a 

!29 Pacific Douglas-Fir BA? CF ^ JCj WH> WR 



30 Douglas-Fir - Western Hemlock BA, CF, CH, LC, NF, QU T 

PxcudotxiH/a iHrnzH'sn - Tsitt/a lictrrophylla WM, WR ' ' ' 



31 Port-Orford Ct^dar - Douglas-Fir BP, CO PO 



c rri rais 



While Oak MA, ML, PI 

QiicrcitH (jarnjatia 

M Oak - Madrone A^ pn 

x\io, I \J 



57 Interior I'midcrosa 1'iiit- BJ, CO, GM, LO, ME, MI, 01 

rilllix iHnit/rrust, p N) p R; T p ( ww 

58 W(-.st(-ni.Iunip,.r (JM, HR.LO.OD 

JiuiijHTttx nccidt'/itdl ix 

& Pondorosa Pine - Sugar Pino - Fir AC, AS, BP, PR 
PnutH jHuultTosd - p. lunihrrtiaiid - Abicx spp. 

4 Pacific Pondi^rosa Pint* - Douglas-Fir AS 

5 Pacific Ponderosa Pine AS 



UM \vu 

'' ."A.U.I, 

,', M 



i 1 . l.A. i.<". M.- 



u<ip<n i u AC, AS, BP 

Arctostaphylox - CaxtanopKiN - Cvcuiothus 



K-38 Great Basin Sagebrush LQ, 

Artemisia 

K_40 Saltbush - Greasewood RJJ 

Atriple.x - Sarcohatus 

K-49 Tule Marshes PN, TP 

Scirpus - Ti/pJia 

K-50 Fescue - Wheatgrass TP 

Festnca - 



K-51 Wheatgrass - Bluegrass PB, RC, RH, TP 

Agropyron - Pmt 

K-52 Alpine Meadows and Barren BU, LA, NF, OR 

Acjnwtiti, CV/rr.r, Fcxtitca, Poa 



K-55 Sagebrush Steppe ME, RH, WW 

Artemisia - Atj 
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APPENDIX 111 

ndex to Research Natural Areas by Tree 
And Important Range Plant Species 

i Natural Areas described in this guidebook are indexed here according to specie 
selected important range plants present there. The areas are coded here accordin, 
ngs provided in table 1 and on the back cover of this report. Plants are arrange 
illy by scientific name. A species, when present in small quantities, may be indexe< 
arch Natural Area but not appear in the text writeup; indexing is based on fiel 
tier documentation in such cases. 

Area in which type exists 

bilis BA, BR, BU, CF, GL, HA, HI, LA, LC, NF, OR, Qt 

erfir SR,WM,WR 

olor AC, AS, BP, GM, OR, PR 

dis CC, CO, MA, ME, MI, ML, OD, OR, PB, PE, PI, 

PO,RC 

>carpa AC, BU, GL, OR, WM 

fir 

nifica var. shastensis AC, BP, GL 

fir 

em BR, BU, OR, SR, WM, WR 

wtum AC, AS, BA, BR, BU, CF, CH, CO, HA, HI, JC, LA, 

e LC, MY, NF, OR, PE, PO, QU, TW, WM, WR 

'urn BB, BP 

laple 

ophyllum AC, AS, CF, CH, HI, JC, LA, LC, MA, MY, PI, PC 



TMX7 T17T) 



WR ' m ' LA ' LC ' 

si-miata AC, HIT, GL, LA, NF, OR, WM 

alder 

us me-Hzicxii AC, AS, (X), MA, PO 

c madrone 

staphylos patula 1 AC, HP, (JM, MI, PR 

manzanita 

staphylox riscidu AS 

-leaved manzanita 



agebrush 

r/,s'/a ri(/ida MK, RII 

agebrush 

!/,s-/a tridcHtata (JM. HR, L() t RII 

.gebrush 

Y,S- tectonini C 1 (\ ML, Pli PN, RH,TP 

ss bronic 



a.(/ms//.s' /-///jr.srr//.s' I-U-J, C(\ MK, OI), PK, PK, PN, TP 

rass 

//f//rr/ !>!>,( '( \ MK, ML, OI), PB,TP 

IU, (JM, MI, PR 
///v/.sr/^//////r/ AC. AS, liP.CH.CO, PO, WH 



n chinkapin 

/////* rr/////////;- AC. AS. BP.CC, MI, PK, PR,WM 

>rush ccanot hus 

'Y//7>//.s hctnlaitit ." AS 

eaf mount ainmahn^any 

Y/r/>//.s Icilifnlinx CC, (JM 

af mount ain malio^any 

'.icci/lHtrix In trxtnihi mi I>P, CO, PO 



[folia MA, MY, PO, WP 

sa RH 
?e 

cidentalis CC, GM, HR, LO, OD 
per 

tata CC, HR, PN, TP 



BE, ME, MI, ML, OD, PE, RC 
;h 

lecurrens AC, AS, BP, MI, MY, PE 

.ar 

densiflorus CO, PO, WH 

lannii GL 

spruce 

nsis DP, HI, JC, LA, LC, NC, QU, TW 



ulis BU 
ine 

tata BP, WH 
ne 

^ BB, BJ, GL, PR, SR 
ine 

rtiana AC, AS, BP, CO, PO, PR 

cola AC, BA, BP, CF, GL, OR, PO, RC, WM, WR 
.te pine 

rosa AC, AS, BB, BJ, CC, GM, LO, ME, MI, ML, OD, PB, 

me PE, PN, PR, RC, TP, WW 

dti CC, GM, ME. ML. PB. PN. RH. TP. WW 



HI,JC.LC,MA,ME,MI,ML > MY,NC,NP,OD,0 
FB, PK, PI, PC), QU, RC, SR, TW, WH, WM WP 
VVR.WW 

hia trldentata > ( ' M ' HR > L0 > MI, ML, PR, WW 

Tbrush 

cuschwsol'-pi* BP ' P() 

ron live oak 

, MSff m/>< AC, AS, MA, ML, MY, PI, WP 

;on white oak 

AS 



rus 

[ornia black oak 



eroak 

rcM.s 
kleberry oak 

wiaMnn> (>rrirt>n * U H 

3t redwood 

wfoi/ ;, ;/ ,, r/ , IU.IIR.IX),MK,MI,PR 

tlebrush scjuirrcl tail 

aoc-cidcHtnli* IM.Mt.ML.I'NJ'R 

,tern needlc^rass 

w^rifiUa A(\ AS. BA, P,I>, ('F, (X), LC, MA, NF, PO, RC ( ^ 

ificyew wu 

j-ap,/,.,,,,, IJA.CK, iiA,IU,.IC,LA,LC,MY > NF 1 PO,QU, 1 

jtern redc( k dar 

AC. I'.A. Hit. BU. CK, (U). DP, HA, HI, JC.LA, 1 
NV. NK.OK. PO.tiU.SU. TW.WH.WM, WE 

AC. Il. Iir.iM, LA, NF.OR.SR. WM 



. ff a m rrtr 
untain hemlock 

bellnlaria ntUjuriuftt MY, !*<), WII 

ifornia laurel 



APPENDIX IV 

Index to Research Natural Areas 
by Species of Mammals 

L Natural Areas described in this guidebook are indexed here according to th< 
aammals which are believed to utilize the tracts either as residents or transients, 
the general absence of field collections and observations, assignments of mammals 
i Natural Areas should be considered tentative. The areas are coded here according 
igs provided in table 1 and on the back cover of this report. Mammals are groupec 
id arranged alphabetically by scientific name within the orders. 

species Area in which type exists 

a: 

narsupialis MA, NC, PI, WP 

i: 

: hoyi BE 

5W 

.us gibbsi AC, AS, BP, BR, BU, CF, CH, CO, DP, GL, HA, HI, 

s JC, LA, LC, MA, ME, ML, MY, NC, NF, OR, PE 

PI, PO, QU, SR, TW, WH, WM, WP, WR 

atimanus AS, BJ, BP, GM 

ed mole 

vrarius BR, BU, CC, CF, CH, CO, DP, GL, HA, HI, JC, LA, 

i LC, MA, ME, MI, ML, MY, NC, NF, OD, OR, PB 

PE, PI, PO, QU, RC, SR, TW, WH, WM, WR 

ownsendi AC, BP, BR, BU, DP, HA, JC, LA, LC, MA, MY, NC 

mole NF, PE, PI, QU, TW, WM, WP 

lirii AC, BP, BR, CF, CH, CO, DP, GL, HA, HI, JC, LA 

2W LC, ML, NC, NF, OR, PE, PO, QU, TW, WH, WM 

reus BB, BU, LA, LC, ME, NF, WW 



shrew 

d shrew 

roicbriduii A{ ' AS ' BI> ' BR ' BU ' CF > CH ' C0 ' GL, HA, HI, J( 

, V1W sh ; ow LA - L( '- MA - ME - MI ' ML - MY ' NC, NF, OR, PE, 

k PI, PO,Ql',SR,TW,WH,WM,WR 

,.,,, AC, AS. BB. BJ, BP, BR, BU, CC, CF, CH, DP, G 

r ;" hmv <!M. "A, HI, HR, JC, LA, LC, MA, ME, MI, I 

h ' N'C.NF.OI), OR, PB,PE,PI,PN,PO,PR,QU, 

RC, RH.SR,TP,TW,WH,WM,WP,WR,WW 

t/aqnintii 1 
ia shrew 

>tera: 

,.., ,.,.;/,,,< AC. AS. BJ, P.P. CC, CH, CO, GL, GM, HR, MA, 

k' lt MK. MY. NC.OI). PB, PI, PO, WH, WP, WW 

.,, s .n, s ,.,,, AC. AS. BB. P..I, BP, BR, BU.CC, CF, CH,CO, I 

'.,'., " CI., CM, HA. III. HR.JC, LA, LC, MA, ME, MI, 

' MI,, MY. NC, NT, <>l>, OR, PB,PE, PI, PN, PO, 

PR.tM'. RC. RH,SR.TP,TW,WH,WM,WP, 

\vu.\v\v 

ftrrit nnctn;,,,,,..' AC. AS. P.P., BJ, BP, P.R, BU, CC, CF, CH, CO, I 

'f;''',",'''',' ' "' ( ;i,'(;M. HA. HI, HR.JC, LA,LC,MA,ME,MI, 

MI. MY NC.NM'\()I),OR,PB.PE,PI,PN,PO, 
PR. qC, RC. RI I, SR. TP, TW, WH, WM, WP, 
\VR.\V\V 

, ,, . AC ,\S IU.BP. BR,CH,(X),(}L,GM,HA,HR, 

:;" S ' '"'" M A. MK, MI. MY. NC, OR, PE, PI, PO, PR, 

\VM.WP.\V\V 

. , , AC AS BB. BJ. P.P. BR. BU, CC, CF, CH, CO 

, t '"' ci'<lM HA HI HR.JC', LA, LC, MA, ME, MI 

Y Ml" MY NC'. NF,()I),OR,PB,PE,PI,PN,PO 

PR'.'UC.'RC. RH,SR,TP,TW,WH,WM,WP, 

\VU, WW 
, v AC AS BB BJ BP,BR,KU,CC,CF,CH,CO, 

"'' /or "'''"" i-i'i'-M HA HI HR,JC,LA,LC,MA,ME,M] 

ornia myotis 1,1,, \i.>. n.i. i . M pr 



AC, AS, BB, BJ, BP, BR, BU, CC, OF, CH, CO, DP, 
GL, GM, HA, HI, HR, JC, LA, LC, MA, ME, MI, 
MY, NC, NF, OD, OR, PB, PE, PI, PO, PR, QU, 
RC, RH, SR, TW, WH, WM, WP, WR, WW 

LC,NF 

AC, AS, BB, BJ, BR, BU, CC, CF, CH, CO, DP, GL, 
GM, HA, HI, HR, JC, LA, LC, MA, ME, MI, ML, 
MY, NC, NF, OD, OR, PB, PE, PI, PN, PO, PR, 
QU, RC, RH, SR, TP, TW, WH, WM, WP, WR, 

WW 

CC, HR, OD, PB, PN, RC, TP 

AC, AS, BJ, BP, BR, CC, CH, CO, GL, GM, HR, 
MA, ME, MI, MY, NC, OD, OR, PB, PE, PI, PO, 
PR, RC, WH, WM, WP, WW 

AC, AS, BJ, BP, BR, BU, CC, CF, CH, CO, DP, GL, 
GM, HA, HI, HR, JC, LA, LC, MA, ME, MI, MY, 
NC, NF, OD, OR, PB, PE, PI, PO, PR, QU, RC, 
RH, SR, TW, WH, WM, WP, WR, WW 

AC, AS, BB, BJ, BP, BR, BU, CC, CF, CH, CO, 
DP, GL, GM, HA, HI, HR, JC, LA, LC, MA, ME, 
MI, MY, NC, NF, OD, OR, PB, PE, PI, PN, PO, 
PR, QU, RC, RH, SR, TP, TW, WH, WM, WP, 
WR.WW 

CC, HR, OD, PB, PN, TP 

AC, AS, BJ, BP, BR, CC, CF, CH, CO, DP, GL, GM, 
HA, HI, HR, JC, LA, LC, MA, ME, MI, ML, MY, 
NC, NF, OD, OR, PB, PE, PI, PN, PO, PR, QU, 
RC, RH, SR, TP, TW, WH, WM, WP, WR, WW 

AS,WH 



AC, AS, BB, BP, BR, BU, CC, CF, CH, CO, DP, GL, 
HA, HI, JC, LA, LC, ME, MI, ML, NC, NF, OD, 



rabbit 



gus 

tin cottontail 



KB, BJ, GM, HR, ME, PB, PN, PR, RC, TP, WW 



tia: 

, 
m 



.footed vole 

, 1 

** 1 " 
vole 



AC, AS, HP, BR, BU, CF, CH, CO, DP, GL, HA, I 
.1C, LA, LC, ML, MY, NC, NF, OR, PE, PO, QU, 
SK.T\V,WH,WM,WR 

BR,CH,C<), NC, P(),WH,WM 



A( \ UP, BR, l-H, CX), GL, MA, NC, OR, PE, PO, 
W II.WM 

i;r CC.CK.C-H.C.O, I)P,GL,HA,HI, JC.LA.I 
M Vi NK, 01), I'K, !'(), 1>R,QU,RC,TW,WR,W 

A( -, Ml'. UK, C.H. (X). GL, MI, ML, MY, NC, 
PK.mWH.WM 

IIP, I'.!' CC.CK, DP. HA,HI,JC,LA,LC,ME,: 



nann ka 



;an^aroo rat 



rat 



. 
w-pinti chipmunk 



.\r AS HB BJ.BP, BR,BU,CC,CF,CH,CO, 

i^rjiu MK ,MLML,NC,NF,OD,OR,PB,P: 



C .\s lUi B.I BP, BR,BU,CC,GL,GM,HI, 
F MI ML NF,OIU)R,PB,PE,PN,PR,R< 
1 ^ * Ml * vin ' 



.s nitniux 
t chipmunk 

^i>//a.s ritfica // r/// s 
tailed chipmunk 



' * * ' 



s FP BR BU CF,CH,CO,DP,GL,H/ 
S L! , I RB U, tr , , YNC , N 



abnnus -^' -^ > ""' ' ' ' ' ' ' > ^ w > JJI: > 

ine- sauirrel GL, GM, HA, HI, JC, LA, LC, MA, ME, MI, ML, 

S MY,NC,NF, OR,PB,PE,PI, PN,PO,PR,QU, 

RC, SR, TP, TW, WH, WM, WR, WW 

tatus GM,HR,RH 

ligata BU ' NF 

lot 

, vivent ns BB, CC, HR, ML, OD, PN, TP, WW 

ed marmot 

\ifornicus AS 

ole 

nicaudus MA, PI, WP 

vole 

igicaudus AC, BB, BR, BU, CC, CF, CH, DP, GL, HA, HI, 

V0 le HR, JC, LA, LC, ME, MI, ML, NC, NF, OD, OR, 

PB, PE, PN, PO, PR, QU, RC, SR, TP, TW, WH, 

WM.WR, WW 

jntanus CC, GM, HR, ME, OD, PB, PN, PR, RC, TP, WW 

Die 

egoni AC, BP, BR, BU, CF, CH, CO, DP, GL, HA, HI, 

reeping vole JC, LA, LC, MA, ME, MI, ML, MY, NC, NF, OR, 

PE, PI, PO, QU, SR, TW, WH, WM, WR, WW 

nnsylvanicus BB, PN, TP 

e 

-Jiardsoni AC, BR, BU, CC, GL, LA, LC, NF, OD, OR, PB, 

vole RC, WM, WW 

icnseudi AC, BP, BR, CH, DP, GL, HA, JC, LC, MA, MY, 

ole OR, PE.PI, PO, QU,TW,WH, WM.WP 

oypus WP 

wrea AC, BB, BJ, BP, BR, BU, CC, CF, CH, DP, GL, GM, 

i wood rat HA, HI, HR, JC, LA, LC, ME, MI, ML, NC, NF, 

OD, OR, PB, PE, PN, PO, PR, QU, RC, SR, TP, 

TW,WM, WR, WW 



wcomys intermedius 
her vole 

brodontomys megalotis 
;ern harvest mouse 

rus griseus 

tern gray squirrel 

mophilus beecheyi 
fornia ground squirrel 

mophttus heldingi 
[ing ground squirrel 

rmophttus coluni bianus 
imbian ground squirrel 

rmophilus lateral^ 
itled ground squirrel 

rmophilus xaturat w.s 

cades mantled ground squirrel 



\rmo 

vnsend ground squirrel 

wmophilus ira .s // / // (/ toni 
.shington ground s<juirnl 



rthern bog vole 

miasciurux rf.o//.r 
ickaree 



d squirrel 

omomys botiae 
Hey pocket gopher 

omomys bulbivorux 



WR,WW 

AC, BR, BU, CC, GL, HI, LA, MI, NF, OD, OR 
PB,PE,RC,SR,WM,WW 

HR, PN, RH, TP 



AS, BJ, GM, MA, ME, MI, ML, MY, PE, PI, P 
AS, CH, HR, MA, PI, PO, WH, WP 
BJ, CC, HR, OD 
BB,CC,PB,PN,RC,TP 

AC, AS, BB, BJ, BP, CC, GL, GM, MI, ML, 01 
PB.PE.PR.RC 

BU.LA, ME, SR,WW 
HR.MK, RH 



NF 

AC, AS, BJ, BP, BR, BU, CF, CH, CO, DP, G 
CM, HA, HI, JC, LA, LC, MA, ME, MI, ML, 
NC, NF, OD, OR, PE, PI, PO, PR, QU, SR, 1 
WH.WM.WR.WW 

BH,CC,PB,PN,RC,TP 

AS 

MA, PI.WP 



, poides BB, BU, CC, HR, ME, OD, PB, PN, RC, RH, SR, 

cet gopher TP,WR,WW 

wnsendi 
;ket gopher 

, g BB, BU, CC, CF, OD, PB, WR, WW 
>ing mouse 

iug AC, BP, BR, CH, CO, DP, GL, HA, HI, JC, LA, LC, 

ag mouse MI, ML, NC, NF, OR, PE, PO, PR, QU, RC, SR, 

TW,WH,WM,WW 



.stutus AS,BP,CH,CO,MY,PO,WH 

iner's cat 

AC, AS, BB, BJ, BP, BR, BU, CC, CF, CH, CO, GL, 
GM, HA, HI, HR, JC, LA, LC, MA, ME, MI, ML, 
MY, NC, NF, OD, OR, PB, PE, PI, PN, PO, PR, 
QU, RC, RH, SR, TP, TW, WH, WM, WP, WR, 

WW 

AC,BP,BR,GL, OR, WM 

r AC, AS, BB, BJ, BP, BR, BU, CC, CF, CH, CO, DP, 

i or cougar GL, GM, HA, HI, JC, LA, LC, ME, MI, ML, MY, 

NF, OD, OR, PB, PE, PO, PR, QU, RC, SR, TW, 

WH,WM,WR,WW 

AC, BP, BR, GL, NF, OR, WM, WW 

nsis BU, CF, CO, DP, HA, HI, JC, LA, MY, NF, PE, PO, 

PR, QU, TW 

isis BB, CC, OD, PB, WW 

x 

AC, AS, BB, BJ, BP, BR, BU, CC, CF, CH, CO, DP, 
GL, GM, HA, HI, HR, JC, LA, LC, MA, ME, MI, 
ML, MY, NC, NF, OD, OR, PB, PE, PI, PN, PO, 
PR, QU, RC, RH, SR, TP, TW, WH, WM, WP, 
WR,WW 

Icana AC. AS. RR R.T RP RR RTT CT. TF TR C.Ct flT, 



' a * " 



..... 

V 



, 



n 



, 

'!fvnk or civet cut 
>d skunk oi cm,t 



' ea " 
er 

i/()n f /M( , r(WM , /r H/rHX 
fox 



ox 



MY, NO, NF, OD, OR, PB, PE, PN, PO, PR, QU, 
RC, SR, TP, TW, WH, WM, WR, WW 

AC, BP,BR,BU,CC,CF,CH,CO,DP,GL,HA, 
H I , JC, LA, LC, MA, MI, MY, NC, NF, OD, OR, 
PB, PE, PI.PO, PR,QU,RC,TW,WH,WM,WV 

AC, HP, BR, CC, CH, CO, DP, GL, HA, HI, JC, 
MA, MY, NC, NF, OD, OR, PB, PE, PI, PO, PR, 
QU,TW,WH,WM,WP,WW 

AC.AS, BJ,BP,BR,BU,CC,CF,CH,CO,DP,< 

<!M, H A, HI, HR, JC, LA, LC, MA, MI, ML, MY 
^ ^ ^ QR ^ ^ ^ p ^ p ^ Qu> ^ 

WH.WM.WR 

AS, HB, BJ, CC, GL, GM, HR, ME, MI, OD, PB, 
PN.I'R, RH.TP.WW 

A( '. AS, KJ, CL, GM, HR, MA, NC, PE, PI, PR, 

A( ' AS, BK, BJ. BP, BR, BU, CC, CF, CH, CO, 
,;I;(;M,HA,HI,JC,LA,LC,MA,ME,MI,MI 

MY NC,NK,()I),OR,PB,PE,PI,PO,PR,QU 
R( \ Sit, TW, WH, WM, WP, WR, WW 

A( ' AS B.I , BP, BU, BU, CC, GL, GM, HR, LA 
MA MK. MI, NC,NF,OD,PE,PI,PR,SR,W] 
\vi-.ww 



odactyla: 

.sa/rr.s 



'"' s ' 
orwapltl 



-, i / 
' 6 "" /( " '"'" ..... ""* 



I;l>> 



AC HH BP.BK.BU,CC,CF,CH,CO,DP,GI 
, , .,' ,' J( ,, , jA , LC, ME, MI, ML, NF, OD, 01 
riU-K, ]><;, PR,QU,RC,SR,TW,WM,WR, 

WW 

AS HP BU CK,CH,CO,DP,GL,HA,HI,JC 

'$' MA. MV, NC,NF,PLPO,QU,SIl,TW,V 

WR 

AC BB BJ BR,CC,GL,GM,HR,ME,MI,I 

n ; ' PR. PB. PR, RC, RH, WM, WW 



virgimanus 
Ideer 

mericanus 
oat 
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State Principal Features 

OR Southwestern Oregon mixed conifers, 

especially sugar pine 

OR Pacific ponderosa pine, also mixed with 

Douglas -fir 

OR Douglas-fir, western hemlock 

WA Ponderosa pine, larch, Douglas-fir 

OR Ponderosa and lodgepole pine on pumice 

OR Brewer spruce 

OR True firs, western hemlock 

WA True firs, subalpine meadows, and 

avalanche tracks 

OR Ponderosa pine 

WA Western redcedar, Douglas-fir 

OR Coast Ranges Douglas-fir 

OR Port-Orford-cedar 

WA Sitka spruce-western hemlock 

OR Bog communities and flora 

OR Ponderosa pine 

WA Pacific silver fir-western hemlock forests 

WA Western hemlock 

OR Western juniper 

WA Douglas-fir 

WA Western redcedar-western hemlock 

WA Western hemlock 

OR Ponderosa pine stand isolated in steppe 

OR Bigleaf maple 

WA Ponderosa pine 

OR Ponderosa pine 

OR Oregon white oak, conifers, and steppe 

OR California laurel 

OR Sitka spruce-western hemlock 

WA Douglas-fir, western hemlock 

OR Ponderosa pine, grand fir 

OR Mountain meadows and flora 

WA Bluebunch wheatgrass 

OR Douglas-fir, ponderosa pine 

OR Oregon white oak 

WA Ponderosa pine 

OR Port-Orford-cedar and Douglas-fir forests 

OR Ponderosa and lodgepole pine 

WA Western hemlock, Sitka spruce 

WA Eastern Oregon mixed conifer 

WA Arid shrub-steppe (sagebrush) 

WA Pa^fi^ oilvovfiv. 
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FS 
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FS 
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